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SURGERY 

ITS PRINCIPLES AND PRACTICE 


CHAFrKR XXXVI. 

SURGERY OF THE HEAD. 

Hy Harvky Cushing, M.D., 

HALTIMOH£, MD. 


PART I. 

The External G^verings of the Skull. 

“Tliis, thou^ch it be called the comnum tegument of the head, yet injuries 
done to it becoine of much more consequence than tlie same kind of ills in- 
flicte<i on the common teguments of the rest of the body.^^ — P kkcival Pott. 

Anatomic Considerations. -The scalp is subject to the same 
diseases whicli affect the external coverings of the body elsewhere, but 
owing to its structural peculiarities local injuries, infections, or tumor 
formations have characteristic features which are out of the ordinaiy. 
In the extremes of life the protective covering of the cranium is incon- 
siderable, in early childhood forming a ilelicate and loosely attached 
layer, in old age, or with the falling out of the hair, again becoming 
a thin, though much less freely movable layer. The heavily haired 
scalp of the intervening age, on the other hand, forms a dense, elastic 
mat of greater thickness than one who has not made a study of frozen 
sections of the head would suppose. The subcutaneous layer is com- 
posed of bands of dense fil)rous tissue, enclosing lobules of fat, giving to 
it a degree of firmness and elasticity comparable to that possessed by 
the tissues under the palm and sole; this adipose layer is but little 
affe(dod in general ol)csitv or in emaciation. 

A dense, fil)rous membrane —the (jaha aponvurotica — to which the 
occipitofrontalis muscle is attached, 'forms the lowest layer of the scalp 
proper, and it moves more or less freely on a bed of loose cellular tissue 
which separates it from the outer periosteal covering — the pericranium. 
In this loose subaponeurotic latfer suppurative processes may burrow 
widely before finding an exit to the surface; it is there also that flaps 
are usually made by w^ounds, during operations, or in the usual method 
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of post-mortem examimition; it is in this layer that total avulsions may 
oecur, owing to a violent wrench upon the hair, whose strength may be 
great enough even to suspeiul the body, Absalom-like, without itself 
giving way. 

The pericranium, or external periosteum, is particularly adherent 
to the bones at the lines of suture; hence effusions under it of blood or 
fluid ai*e often limited in extent to the surface of one bone. It retains, 
even in adult life. .<ome slight power of making muv bone, and when 
elevateil by effusions or when left as a fringe about a cranial defect 
a ridge of new-formed bone-tissue ajjpears. This ])roi)erly may serve 
as an aid in the diagnosis of certain swellings, as cephalhematoma and 
pneumatocele. 

Xo matter what the external preparation may be, the scalp cannot 
be rendereil amicrobic. owing to the depth of the hair follicles and 
glands: hence every incision will sow bacteria over the raw surface. 
The usual flora, however, j)os.ses.ses no active pathogenicity, and it is 
consequently a mistake to employ too vigorous and repc^ated efforts to 
sterilize the surface before operating. Though the scalp is snu)()thly 
stretched over the calvarium, being furroweil by the action of the frontalis 
over the forehead only, it may. however, in some instances l)e thrown 
into rigid longitudinal folds, so that clo.se shaving in the depth of the 
crea.ses is practically impossil)lc. 

Though there is a local alK'^ence of glands, the hpnphatics .are abundant 
and empty into glands remotely sittiated: from the back of the head 
into the deep suboccipital glands: from the |)ost<u-ior parietal region into 
the ma.stoid glands; from the anterior into the parotid gliinds; while 
tho.se from the brow may pass back to the ])arotid region or acro.ss the 
face to the submaxillarv lymphatics. 

Its chief blood mipplif <’omes from the occipital, temporal, and supra- 
orbital ve.s.sels; hence an elastic tournkjuet j)liiced about the occipito- 
frontal circumference serves to block the arterial ciretdation. In the 
making of flaps it is desirable to allow one of these ve.'^.scds to (»nter tin* 
pedicles; the capillary vascularity, however, is so great that a large flap 
may retain its vitality even when this j>recaution has not been taken. 
Owing to the density of the tissue the ves.sels do not readily constrict 
after division and, con.se(piently, scalp wounds may lead to profu.se 
hemorrhage. It is often diffictilt, particularly in old people with 
sclerotic vessels, to isolate and ligate them, and it may be necessary to 
pa.ss ligatures with a needle so as to include .surrounding tissues as well. 
Hemorrhage can u.sually be checked and ligation avoided l)y accurate 
suturing of the wound\s edges and subsequent pressure. 

Much of the venous Vdood finds its way to the jugular by way of 
intracranial ve.s.scls and, as the venous channels within the skull (|uickly 
feel the effects of an increa.sed intracranial pressure, the resultant stasis 
is transmitted to the veins of the scalp, where it becomes an early evi- 
dence of such a proce.s.s. Thus, the vi.sible distention of the veins of 
the brow' — or of the entire scalp when shaved — may be a striking 
objective sign of an acute increase of intracranial tension. The same 
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thing occurs in association with chronic intracranial processes like 
hydrocephalus; and in tumors the stasis of the extracranial veins may 
be so great as to cause after incision a disturbing loss of blood, which is, 
of course, uncontrolled by a tourniquet. I regard the dilatation of the 
venules of the upper eyelid as a fair index of the degree of stasis, which 
the ophthalmoscope will demonstrate in the retinal vessels. 

The return of venous blood from the s(adp by an intracranial route 
is of great moment in all external infected wounds, owing to the possible 
extension of phlel)itis to the venous sinuses. 

The nenrs are almost entirely sensory, and after traumatic or opera- 
tive division and during the process of regeneration discomforts such as 
Henry Head has d(iscril)cd may occur from ''proto})athic” disturbances. 
These are more persistent when nerves have been caught in scars; hence 
it is of importance to accurately approximate all wounds, so as to insure 
early reunion of nerve-fibers. One motor branch — niimely, the upper 
twig of tin? p(*s aTis(irinus to the frontalis muscle — is of importance, 
since in many of the common operations in the temporal region it may 
be injured and lead to deformity from unilateral paralysis of the brow. 

Wounds and Contusions.— Scalp wounds are usualy classified as 
contuscMl, incised, punctured, or lacerated. 

Contusrd wounds lead to extravasations of blood which collect 
between tlie layers of the scalp itself or under the galea or pericranium. 
The subcutaneous hematomas are usually small, hard, circumscribed 
swellings which can be moved with the scalp. They are more apt to be 
caus(Ml by direct blows; whereas glancing blows which cause the scalp 
to slip away from its subaponeurotic attachments, or the pericranium 
from the bone, lead to effusions in these lower layers. A subaponeurotic 
hematoma may give a wide area of fluctuation, surrounded by a more 
elevated, denser rim, where the effusion has thickened the tissues by 
infiltration. This liard, raised edge of a hematoma is often misleading, 
for it may closely simulate a depressed fracture. Effusions under the 
pericranium are common in infants, for with advancing years this 
membrane loses in large part its abundant vascidar attachments to the 
skull. Cephalhematoma will be considered in a later section. These 
collections of blood, whctlu'r under galea or pericranium, usually resorb, 
so that an expectant treatment is the usual one. If they are large, how- 
ever, the evacuation of the fluid contents by aspiration or open incision 
will hurry the pi-ocess of healing. They sometimes become infected 
and free imasion is then demaiuled. Owing to the unyielding character 
of the underlying bone, blows upon the head, even from a blunt 
weapon or the result of a fall upon a smooth surface, may produce 
a wound which looks as thwugh it had been incised. The edges of such 
a wound, however, are always contused, and swelling and ecchymosis 
rapidly appear. Hemorrhage may be profuse and a small wound may 
give the appearance of a serious injury. Hence it is a common expe- 
rience, when the clotted blood has been washed out of the hair and the 
scalp shaved about such a wound, to find it — aside from the bleeding — 
a trifling affair. When a wound is superficial and does not penetrate 
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the aponeurotic layer its ed^es do not ^?ape, but in case the ^^alca has 
been divided, its ed^es separate considerably, owin^ to the pull of the 
muscle libers. This is more markeil in transverse wounds than in those 
having a sagittal position. It is to be remembered too that the galea 
may l>e split by a wound which has merely contused, but not opened, 
the outer layers of the>icalp. Palpation of such an inj\jrv often leads 
the unsuspecting to make a certain diagnosis of cranial fracture — 
a common enough error even for the experienced. When the matter is 
doubtful an unnecessary exploration is far better than an overlooked 
and neglected <lepression. 

Simple incisal wonnels, whether associated with contusion or not, 
heal kindly. With scrupulous cleansing and disinfection and careful 



1.— C\\.hk of Total Avflhion of Sf Ai.i*. 

ShowirifC V.shappfl proWiriKutiori :it roof of iiprk; area KraniilatiriK.' coiisiclcratilc proKioss in skin 
graftini; arrive rigiit car. W. .Speriwr's c*aj*f, .JrlTrrson I hospital Mcdiral (’ollagi*.) 

parting of the hair they may be closed with interrupted sutures without 
even shaving the neighboring scalp, though this precaution should 
usually be taken. In any ca.sc they must be attentively watched for the 
first few days and the sutures, especially if they have penctnited the 
galea, should l)e removed as early as the second day. 

Punctured ^rounds are Ic.ss common. A well-directed l)low with 
a pointed weapon may penetrate the skull as well as the scalp, but these 
blows are usually glancing and are more likely to slice off a flap of scalp. 
They sometimes produce a deep track, which may need opening lest 
infectious material, carried in by the in.strument, set up a subaponeurotic 
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suppuration. A blade glancing into the temporal region may be broken 
off behind the zygoma. Serious hemorrhage may follow deep wounds 
of this character and carotid ligation may be necessary. 

Scalp wounds are commonly a.ssociated with more or less laceration. 
All gra(les of injury may occur, from a simple point of tissue reflected 
by a sharp implement, to the tearing away of a large portion of the 
external covering from the glancing blow of a rough object which catches 
and rips up a ragged flap. The resultant flaps may be of any shape or 
size arul their edges irregular, contused, and shredded; hemorrhage may 
be consideral)le; as they are often the result of falls, dirt may be ground 
into them; they are often actcompanied by cranial fractures and, in turn, 
by cerebral symptoms; they are, in short, almost always complicated 
injuries. 

There is one notalde exception to this rule in the case of andsion. 
This distressing accident occurs more commonly in women who work 
in factories and wliose long hair, 
having become entangled in re- 
volving machinery, is wrenched from 
the head, dragging away the scalp 
ilown to the pericranium. The 
avidsion may be a total one, with 
loss of the external coverings, from 
the supra-orbital ridges back to the 
0 (M*iput. The denuded area is apt 
to show a peculiar form, running 
down to a point in the midline of the 
root of the nock (Fig. 1). Similar 
Fusions have ))een recorded among 
men -the keepers of wild animals — 
their heads having been denuded by 
a single sweep from the i)aw of an 
infuriated l)east whose unsheathed 
claws have fastened in the .scalp. 

In com[)arison with lacerations from 
other causes these flaps may be 
comparatively clean, and when in- 
completely torn away they may be 
replaced —if their blood supply is 
sufficient — with the prospect of at 
least partial reattachment. In some 
cases the entire scailp may be saved 
(Fig. 2). Usually there will be a resulting area of denudation which gran- 
ulates and which should be spread with Thiersch grafts as early as possi- 
ble, in order to lessen the scar-formation, which otherwise leads to an un- 
sightly deformity through the pulling up of the loose tissue about the 
orbits. The prognosis of these injuries is less bad than might be sup- 
posed, though without grafting it may be years before the wound be- 
comes completely covered with epithelium. In this case there may 



Fig. 2. — Care of Partial Avulsion, witii 
SUFFiriKNTLY V^ARCULAH PeDICLB TO 
Ali.ow of Sl’ltksrful Refi.acbment 
OF Scalp. 

Xote lines of cicatrix at root of nose 
ami angles of palpebral clefts. (C. A. Porter’s 
case, Massachusetts General Hospital.) 
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result a thin, teiuler cicatrix, whose blood supply is so poor that there 
may be recurring ulcerations in which epithelioma may ultimately 
appear. 

Treatment. — The immediate treatment of lacerated wounds of the 
scalp, when thoroughly carried out. is a painful procedure and usually 
calls for general anesthesia, even when there is no cranial complication. 
The scalp and the loo.se flaps must be shaved, the open wound meanwhile 
l)eing protected .so far as po.s>ible with a sterile gauze park. Saiul. oil, 
cinders, dust, and other dirty material from the surroundings where 
the.se injuries arc likely to oicur mu.st often be literally scrul)i)ed from 
the tissues with a stiff nail-brush under an abundant irrigation of a 
sterile or slightly antiseptic .solution. Fresh incision may be needed in 
order to clean the under .'<urfa(‘e of the flaps aiul to remove ))ockets of 
clotteil blood, which, if retained, are likely to encourage suppuration. 
The ragged edges of the wound should be trimmed away. es|)ecially when 
they are grouml full of dirt. The extent to which the.se wounds may 
be .safely closed depends entirely upon their (*harac*ter and the likelihood 
of .sub.sequcnt infection. In any ca.se they .sho\ild nuu-ely bc‘ loos(‘ly 
approximated with interrui)ted .sutures, and elrainage by counter- 
openings is often advisable. Kxperience alone enables a surgeon t(» 
determitie when such a wound may .safely be closed in its entirety and 
experience is fallacious. A seemingly insignificant wound may sup- 
purate: an extensively lacerated and dirty one may heal with the 
minimum of reaction. The moral is: Let no lac(‘ratcMl wound of the 
.scalp, however trilling, e.scape from obs<‘rvation for more' tlian a few 
hours at a time a day at the out.'^idc*. as they are oftcui .‘imbulatory 
cases - for early attention may .<ave tlie patient from the Mu-ious con- 
sequences of neglect, to be described. 

Infections. Diffuse cellulitis. f)r phkvgmon of the .subapoiuMirotie 
layer, is one of the commoiH‘st se(jU(‘ls of misdir(*cted treatment. The 
va.scular edges of a close<l woimd may promi.se for .some* d.ays to unite 
without reaction, and thus the more dee|)-.'-eat(*d trouble* which is 
brewing may be concealed. Some tendernc'ss and boggine.^s of the 
tissue'^, however, will appear, a.^sori.ated with h*ver and a (juick(*ning of 
the pidse. and unless the sutures often left in too long (»ven in properly 
healing scalf) wounds are prom|)tly removeil and the* edges of the 
inci-ion opened to give vent to the inflammatory di.'^charg(*s, serious 
results may follow. Infection, confined in the loo.se subaponeurotic 
space, finding no natural means of exit, may si)rea<l in extr(‘me ca.se.s 
over the entire calvarium. In such ca.’^es counl<»rop<*nings around the 
<lependant parts of the .sc;dp mu.st be made for drainage*, but since 
tension -tlie factor above all others to encourage the s|)r(*ad of cellular 
inflammatmn can thus be relieved only ii' a mea.sure. the process may 
continue and lead to still nu)re serious com|)lication.s. The ])ericranium, 
even if not ])artially torn away from the skull by the original injury, 
finally becomes involved in the proce.ss and the expo.sed bone lies bare 
to the infect i(»n. which often attacks it greedily. The re.sulting osteo- 
myelitis may, in fortunate cases, include only the outer cranial table, 
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or it may invade the diploe and inner table and sequestrate large areas 
of the skull-cap/ Even in less extensive processes infections may travel 
through the diploetic vessels to the intracranial sinuses or infect the 
cerebrospinal fluid. 

The purulent secretions from these infected wounds are abundant, 
often foul smelling, and difficult to take up into dressings, tending rather 
to trickle down alongside tlie face, where they become encrusted. 
Frequent cleansing irrigations with the application of abundant loose 
dressings are necessary. During 
the active period of such a cellu- 
lar inflammation the flaps of the 
original wound must needs have 
l)een widely thrown open and their 
retra(dion may leave a large defect 
by the time the phlegmonous proc- 
ess has become quiescent. In 
such cases the tedious proce.ss of 
repair by granulation and epiderm- 
ization -the latter often success- 
fully aided by grafting — must be 
awaited. 

Subpericranial Abscesses. — 

These collections of pus are usu- 
ally limited in extent to the sur- 
face of a single cranial bone, ow- 
ing to the pericranial attachments 
which have been described. They 
are often due to the .secondaiy 
infection of a cephalhematoma, 
whether from operative or hemat- 
ogenous sources. 1 have seen a case 
infected with the gonococcus ac- 
companying ophthalmia. These 
abscesses often are .secondary to 
osteomyelitis, the most familiar type following otitic or mastoid dis- 
ease, in whi<!h case the i)us often finds its way into the temporal 
region, causing a characteristic swelling with displacement of the ear 
(Fig^ 3). 

Erysipelas, in pre-Tiisterian days, was a frequent secpiel even of 
insignificant s(!alp wounds, and inasmuch as streptococci may be 
denizens of the scalp, it need not be a matter for surprise. At present, 
however, the edges of simple incased wounds, like operative ones, though 
they must be strewn with cocci of various kinds, rarely become infected. 
In a scries of over 300 cranial operations through an intact scalp I have 
never seen a subsequent infection of the skin with any organism what- 
ever. Even a so-called ''stitch abscess’’ (staphylococcal) wall never 
occur, provided the sutures are removed sufficiently early. Strepto- 
coccal scalp infections more commonly originate in minute wounds of 
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plareiiient uf pinna. (Tlie Johns Hopkins 
Hospital.) 
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the nose or ears. Wlien the process reaches the scalp it does not mani- 
fest itself as elsewhere upon the body; for, owin" to the density of the 
subcutaneous tissues, possibly also to an unusual arran«4emcnt of the 
lymphatics, the usual sharp ilemarcation, redness, and elevation of the 
skin are largely absent. Hence erysipelas originating in the hairy scalp 
may be unreco^nizeil until its red skirmish line comes “into the open’' 
on the forehead. It has often been noted that deep-seated infections 
containing streptococci may l)e unatteniled with any erysipelatous 
blush on the surface, but that when such proce.sses are incised the 
superficial lymphatics are infected and the characteristic subcutaneous 
lesion may be established. It is wise, therefore, to make incisions into 
such deep-seated abscesses with the actual cautery, the blade of which 
immediately seals the divided lymphatics. 

Sffmptomit . — During the active spreail of the infection, due in great 
part to the toxins, there is fever with other constitutional symptoms — 
among them delirium - so that meningeal (*omplications may be feared. 
The latter are, however, rare, uidess there has becai a fracture with 
deep-seated infection as a complication of the original injury, in which 
the ery.sipelas also got its start. Healthy adults rarely die from uncom- 
plicated erysipelas, even in its migrating forms, when it may extend 
over the whole body. It is serious only in debilitated people, who, as 
a matter of fact, show a special disposition to the malady. 

Treatment . — Krysipelas is usually a self-limited disease seven to 
nine days is said to be its average duration on the scalp ami hence the 
treatment is largely a constitutional one. Cooling, slightly antiseptic 
lotions, or even cold water, give local comfort, and j)rol)ably the more 
radical measures — as incisions about the spreading margin or the 
subcutaneous injection of antiseptics in advance of the ])rocess are 
unavailing, if not injurious. The u.se of antistreptoc<)ccus serum is of 
very questionable a<lvantage. liicrs treatment, with a band about 
neck or head, may be helpful. 

A local phlegmon (the staphylococcal furuncle or carbuncle) is of 
frequent occurrence, especially on the occipital portion of the scalp. 
Carbuncles, however, more often originate on the nen k below the hair 
margin and invade the latter l)y extension. Th(*y may (*xt(Mul deeply 
ami when their central slough is removed the bare<l bom* may be exposed. 
Their proper treatment is l)y complete and early extirpation, as has 
been descril)e(l in another chapter. Suction or stasis hyperemia may be 
used. 

Spreading and usually fatal gamfrene of the scalf) occurs sometimes 
in l)adly nourished children. It i.s supposedly due to some particular 
organism. Patches of dry gangrene on the bat^k or sides of the head 
may be seen as act\ial “bed-sores" in marasmic chiUlren. They are 
particularly common as a con.sequence of pressure on a hard pillow 
from the great weight of a hydrocephalic head. These children often 
cannot change their position unaided, and the thin scalp, deprived of its 
circulation for any length of time, loses its vitality. Ih'cssure even on 
the more resistant scalp of an adult — as from too tight and prolonged 
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application of a tourniquet or bandage — may produce a band of super- 
ficial gangrene. 

Chronic ulcerations may occur when the contracting cicatrix of 
a large wound prevents total epidermization ; from the breaking down 
of new growths; or from tul)ercuious or syphilitic processes. The latter 
are commonly of cranial origin and will be considered in a following 
section. 

Affections of the Blood-vessels. — Simple Aneurysm. — From 
their exposed position, encased in inelastic tissues which overlie an 
unyielding surface, the extracranial vessels are prone to injury. Although 
the arteries may undergo, with advancing years, an extreme degree of 
atheromaUnis change, spontaneous aneurysms arc rare. They usually 
are of traumatic origin and have a false sac, formed by a local extrava- 
sation of blood, rather than through a true distention of the injured 
ve.ssel wall. They are usiially small and, as a rule, occur in the 
temporal region. They are easily recognized and may be readily and 
safely extirpated. A large 
number of these cases have 
been collected by l)e Sauti. 

Arteriovenous Aneurysm. 

— In the production of tins 
lesion traumatism again plays 
the important role, and an 
injury from a sharp-pointed 
instrument or missile is \isu- 
ally the inciting cause: a stab 
or bullet wound; a fall upon 
a sharp stone; and, in former 
days, a(*cidents from venesec- 
tion practised in the temporal 
region. A mere blow upon 
the vessels by a ])lunt ol)ject 
may lead to necrosis of the 
adjoining walls and subse- 
quent ])erforation and com- 
munication. Here again the temporal region is the usual site for the 
lesion, although it may occur elsewhere. I have reported a case in 
which the anastomosis lay between the occipital vessels at the level of 
the superior curved line (Fig. 4). 

^ As elsewhere in the body, such a lesion leads to a reversal of the 
circulation in the venous tributaries peripheral to the point of communi- 
cation. The vessels become increasingly larger and, when not well 
supported by the surrounding tissue, may balloon to a considerable 
extent, despite the tendenc.y of their walls to become hypertrophied 
(arteriolized) in consequence of the increased work put upon them. 
Ultimately a large part of the scalp may become covered by these 
enormously dilated and pulsating veins, which lie in palpable grooves, 
due to atrophy of the subjacent tissues. The tumor-like swellings 
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which I’esult may give an unsightly appearance and the systoli<^ hum 
and thrill from the passage of blood through tlie narrow anastomotic 
communication may be aiulil)le to the patient and cause great annoy- 
ance thereby. There is no particular menace to health and activity 
from an aneurysm of the scalp, but it is subjectively annoying, unsightly, 
and surgical aid is sought in consectuence. 

The truUmvnt is more simple than is the case with arteriovenous 
aneurysms elsewhere, since total extirpation of both the artery and 
vein, together with their pathological juncture, is possible without risk 
other than the immediate hazanl of hemorrhage during the operation. 
The chief operative ilifficulty lies in the fact that the large dilated veins - 
whose content is under abnormally high pre.ssure — are. in conseipience 
of their position in tlie dense scalp, almost impossible to isolate. It is 
well for the surgeon, in attacking these' cases, to make a cr('sc(»ntic 
incision around the point of anastomosis and to turn back a flap of 
scalp down to the aj)oneiirotic layer, above which the vessels lie. 'fluy 
can then l)e more easily dissected away from the under surface of the 
everted Hap. The older methods of treatment by galvanopuncture or 
injections are unsurgical ami rarely efTe<*t a cure. ( ‘ompn'ssion ami 
the Hunterian operation for aneurysm are likewise r.ir(*ly succc'ssful. 

The most <*ommon «)f all the arteri^nenous aneurysms of tlu' head 
results from a <‘<»mmunication. usually traumatic. Ix'tween the inlcuii.al 
carotid artery and cavernous sinus, it will Ix' considered in a sub.<e- 
quent .section (p. ITJ). 

Angioma. -Though on nosological grounds there may be obj(M*tions 
to the inclusion here of certain aftVetions of the* bl(X)d-vessels commonly 
ilesignated as tumors, it is convenient to take them up at this tinu'. 
and to place them under separate hianlings, acconling as they affect 
primarily the arteries, the terminal capillaries, and venules, or. lastly, 
form true neoplasms eompo.sed of large vascular spac(*s. 

Cirsoid Aneurysm, 'rius curious ami nirc' affcM-tion is not, in 
a true .sen.se. an aneurysm, though among linglish writcus it is best 
known under the above? t(*rm. It was classified by \’irchow among the 
tumors of blood-vess(»iS and called lifUiki tunitiiotn'' or amfitnua 
nrUrialr nirotinsum. The uncertainties reganling its nnubid anatomy 
and etiology, and tlu* probability that under the term have Ix'en include'd 
lesions which primarily originateil eitluM* as “am'urysms by anast(»mo- 
.sis” or frf>m the transfm-mation of a true cavc'inous hetnangioma, make 
of it a malady which greatly needs further elucidation. 

The |)rocess shows itself as a subcutaneous sw^'lling. nnule up c)f 
a pulsating me.shwork of art(?rial sinu.ses, from which radiate pulsating 
ve.s.sels that can be distinguished as individual trunks; whether origi- 
nally containing arterial or venous blood is not .always clear. Thus, 
it is not a new growth, in the commonly accepted sense of the term, 
but rather a morphological change in the pr(?-existing structures. 
Ihe disease is supposed to .start as a widening and dilatation of the 
branches constituting a particular arterial tree, and affects with great(‘st 
frequency the vessels of the face or scalp. The next most common site 
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is the forearm and hand. This widening and lengthening of the arteries, 
with thickening of their walls, extends ultimately even to their finest 
twigs and capillaries, and the vessels of a lower order are supposed to 
become transformed into those of a higher one. Traumatism has been 
known to play a part in inciting this transformation of the vessels, as, 
for example, the constant pulling on the lobe of the ear in a case of 
Konig’s, but usually no assignable cause can be given. Lexer is of the 
opinion that some developmental fault which affects the particular 
vascular territory coiuierned lies at the bottom of the process. 

The vermiform tangle of dilated vessels may become covered by 
a thinned, reddish, and adherent skin, in which telangiectatic stains 
appear. A systolic blow and thrill may be transmitted to the palpating 
hand and a systolic* murmur may be present, but it is less characteristic, 
and pressure on no one point obliterates the bruit, as in true arterioven- 
ous aneurysm. 

The progress of growth may at first be rapid and later slow — broken 
by pauses in its extension. The complications are manifold. There is 
a distressing thrill and pulsation; fainting attacks may occur; there may 
be pain from inflammatory involvement of adjoining nerves; ulceration 
of the overlying skin may occur with fatal hemorrhage or resultant 
infection. 

Tmitmmt, -No form of treatment has met with \miform success. 
Central ligation of the main arterial trunk has proven unavailing or has 
only given temporary relief; in the extremities it has led to gangrene, 
k^fforts to produce thrombosis and solidification of the vessels by in jec- 
t ion of alcohol or other fluids is not without danger, as the tissue between 
the vessels is small in amount and there is danger of injection into the 
ve-^sels. (\)m|)lete extirpation with ligation of all the radiating trunks 
is the ideal method, l)ut one which is unfortunately often impossible of 
putting into effect. When the disease has advanced it is often beyond 
any known remedial measure. 

Vascular Nevi {llcmamjioma Simplex ). — These vascular stains — 
the “port-wine” marks of the vernacular — occur as congenital blem- 
ishes, with es|)ecial fre(|uen(*e upon the face, forehead, and even on the 
hairy portion of the scalj). They are common as small insignificant 
patchcs -telangiectatic stains -but may, on the other hand, cover 
large areas of the head, face, or body. As capillary nevi, consisting of 
an abnormal dilatation of the small subcutaneous vessels, they may 
deform the outline of the cutaneous surface in no respect and show 
themselves only as a dis(*olored patch, varying in tint from an arterial 
to a venous shade of retl. When, however, veins as well as capillaries 
are imj)lic.ated in the process, the surface may be deformed to a greater 
or less extent and the lesion, made up of prominent, dark, plum-colored 
nodules, may become very disfiguring. Attention has been called by 
Harensprung, Etienne, and others to the fact that these vascular nevi 
arc apt to possess a characteristic topographical configuration which 
(corresponds with the outline of the skin fields innervated by one or 
another of the three main divisions of the trigeminal nerve (Fig. 5). 
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The suggestion is natural, therefore, that these superficial lesions are 
an expression of some prenatal affection of the sensory nerves and 
possibly of their dorsal root ganglia (the CJasserian in this case). With 
herpes zoster they might properly, therefore, l)e included under diseases 

of the cranial nerves. The rela- 
tively frecpient occurrence of spastic 
hemiplegia in children possessing 
trigeminal nevi has led to the sug- 
gestion that the cerebral membranes 
may at times be involved in the 
abnormal vascularization leading to 
intracranial ext ravasations. 

Simple vascular nevi may be- 
come transformed into growths tak- 
ing on the properties of a cavernous 
angioma, and some regard tliem as 
the presumal)lo starting-point for 
cii’soid aneurysms. 

Cavernous angioma (Juwan- 
(jioma atrrrnosum) may be regarded 
iis a true vascular neoplasm whose 
structure consists of irregular blood 
spaces reseml^ling those normally 

partly the ophtlialmir skin fiehl of the left found ill the corpora CaV(M*n(»Sa. 
trigeminal nerve. (Ca.**e from the .\la>surhu- 4 , , , , 

i»etf.s General Hospital.) As a ruIc. the.<e tumoi* iiiasses shade 

off without tlelinite boundaries into 
the neighboring, normally va.scularized tissues, but they may, on the 
other hand, become more or less definitely circumscribed: and thus, 
alter a periotl of growth the circulation through them may become 
.slowed; thromboses occur, and the growth may actually diminisli in size 
through cicatrization of the blood .spaces. Like the va.scular capillary 
nevi these angiomata are u.sually congenital and often multiple, espe- 
cially when distrilnited on the extremities. They occur, too, with great(\st 
frequency upon the face ami head, ami especially when stimulated into 
active growth by injuries they may reach large projiortions, justifying 
the term elephantiasis cavernosa. 

The soft, elastic, honeycombed ineshwork of tis.sue; the thin, over- 
lying skin, which in patclies allows the dusky blue color of the tumor 
to show through; the ability to partially empty the tumor and its 
immediate refilling; its congenital origin — all these leave no uncertainty 
as to the diagno.sis. 

The tumors occur with frequency about the orbit and may lead to 
a protrusion and jeopardize the safety of the globe. They are found 
arising from the glaViella; they may appear on the top of the head. 
When in the latter situation, owing to the property which they some- 
times po.ssess of invading the neighboring tissues, they may lead to 
serious circulatory complications. One such case has come under my 
observation: a middle-aged woman, who for years had noticed the 



THE EXTERNAL COVERINGS OF THE SKULL. 


29 


presence of a small cavernous angioma^ on the crown of her head near 
the mid-line. Following ah injury this grew rapidly to the size of one's 
fist, led. to the absorption of the underlying bone, communicated pre- 
sumably with the longitudinal sinus, and finally assumed the charac- 
teristics of a cirsoid aneurysm. It became pulsating, acquired a loud and 
distressing systolic thrill, and large pulsating vessels radiated from it, 
like a caput rnedusje, over the scalp and face. An intercurrent trouble 
led to her death, and the tumor, which had not invaded the dura, was 
found to be a simple cavernous angioma. Lannelongue has collected 
12 cases of this sort. 

The treatment of the simpler.forms of nevi docs not usually lead to 
a great improvement in appearances, and as it is largely for cosmetic 
reasons that it is undertaken, most people prefer nature's mark to the 
ci(;atrix with which the surgeon may sometimes replace it. The capil- 
lary forms are apt to fade during the early months or years of life. 
When, however, they are associated with dilatation of the veins, are 
especially unsightly from their dark color, and project as irregular tufts 
from the skin, there may be more reason for operative intervention. 
The methods for the flat, widespread growths resolve themselves into 
the effort, at repeated sittings, to set up local areas of inflammation, 
which lead to scar formation and obliteration of the vascular spaces. 
For this purpose multiple punctures with the thermocautery, the 
external use of causti(*s — as nitric acid — or the subcutaneous injection 
of irritating fluids have been advocated. When of small extent they may 
bo extirpated with the knife, the wound being left to cicatrize or covered 
with a Thiersch graft. The thick projecting masses of spongy tissue 
which constitute isolated tumors of the cavernous type are also suitable 
for excision, but when these growths are upon the scalp and have invaded 
the bone, surgical interference with the knife is attended by great risk 
of fatal liemorrhage. 

Affections of the Nerves. — Hyperesthesia may occur as a form 
of referred pain of visceral disease.'’ It is most commonly seen in 
association with local inflammatory lesions of the diii’a mater, and thus 
it may be of some aid in the diagnosis of other processes. 

The Neuralgias. — Any sen.sory nerve may become the seat of 
neuralgic pain, but the suboccipital and supra-orbital nerves are most 
commonly involved, leading to the most persistent, painful, and intract- 
able of maladies. At times some local process may be found to account 
for the trouble — as involvement of the nerve in a scar, its passage 
through a bony foramen, or the pressure of a tumor — and removal of 
the cause may prove curative. But only too often a process designated 
as an “ascending neuritis" has been set up, and not only does pain 
continue in the original territory, but it spreads to adjoining ones. 
Many of these neuralgias arise witho\it any assignable cause, and 
although their etiological factor is unknown, their primary seat is 
supposed to lie in the posterior root ganglia (Gasserian or upper cervical). 
In the following type, however, the primary seat of the lesion is assured. 

Post-zoster Neuralgia. — An outcrop of herpetic vesicles about the 
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nai'es aiul Ups is a syiiiptoin of one of the commonest of ailments — 
“catching; cold/' — as well as of the more serious febrile states. The 
niihl vesiculation of herpes facdalis is generally supposed to be somethin^j 
apart from the more extensive eruptions, designated as lierpes zoster, 
the causal lesion of which is a hemorrhagic inflammation of the trij^enii- 
nal or doi’sal root ^an^lia (Head and Oimj)bell). Howard has found 
small lesions, analogous to those tlescril>cd l)y Head and ('ampbell, in the 
Gasserian ganglion of patients who succumbed to such fevers as pneu- 
monia at a time when there were her[)etic out<*rops about the nos(» and 
Ups. Thus, it is conceivable that a degree of herpetic vesiculation, 
considered of no moment at the time, may incite further changes in the 
ganglia and liecome the precursor of neuralgia. 

There is no doubt about this se<|uen(‘e when there has been an 
exten.sive zo.'^ter, and no one of the trigeminal zosters is so coinmon as 
that involving the supra-orbital field — herpes zoster ophthalmicus. 
A severe attack of zoster in this area — particularly in old j)eopIe and 
when the vesicles have l)een confluent and have ulcerated leaves 
a scarred, tender, hyperesthetic field over the foreliead and scalp, which 
is the almost certain forerunner of an intractable neuralgia. A simi)le 
peripheral neurectomy in such a case is unavailing and does not even 
temporarily interrupt the discomforts. If the malady is sufficiently 
incapacitating, an intracranial division of the sensory root or removal 
of the ganglion offei*s the only hope of permanent and complete cure. 

Elephantiasis Nervorum. — This pecadiar manifestation of von 
Recklinghausen’s disea.se occurs, for some unaccountable reason, with 
especial frecpiency on the temporofrontal region of the scalp. It is 
usually accompanied by evidences of “nudtiple neurofibromatosis,” 
but may occur as an isolated process in the absence of disturbances 
elsewhere in the body. .\s .such it was first descrilxal by Valentine 
Mott under the term ** pachydermatocele,” and a number of other 
designations have been given to the lesion: “neuroma plexiforme,” 
Vemeuil; “ lappenelephantiasis.” Ksmarch, etc. 

The tumor, as a rule, first appears in young adult life, often after 
trauma. Its starting-point may be a pre-existing fibroma inolluscurn 
or a congenital patch of pigmentation. It is first evidenced by a thick- 
ening and loosening of the subcutaneous tissues, .so that the .scalp may be 
moved with greater rcadine.s.s upon the skull. Finally, of its own weight, 
it f)egins to .sag, drawing down the outer canthus and crowding the pinna 
downward until the ear stands out perpendicular to the skull (Figs. 6 
and 7), or l)ecomes l)uried altogether under the hanging folds of the 
tumor mass, which may even reach as low as the .shoulder. The hair 
over it becomes coarse and the skin roughened; it is difficult to keep the 
mass clean, owing to its folds and crea.se.s; uhrerations may result, and 
in advanced ca.ses, with involvement of the eyelids, there is particular 
risk of losing the glol)e from suppuration. The tumors are painle.s.s and 
when uncomplicated by infection or degeneration — for they may become 
sarcomatou.s — may l>e carried for years, though reaching an enormous 
size. 
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Pathologically they are made up of a snarl of nerve-fibers whose 
perineural sheaths have become greatly and irregularly thickened from 
an increase of fibrous tissue. The plexiforrn meshvvork Ls encased in 
a loose, succulent, fibrous tissue, which for a long time led investigators 
to overlook the important part played by the nerves themselves in the 
make-up of these tumors. 

Their recognition is not difficult, and once seen and handled they are 
never forgotten. The loose, flaccid tissue with its contained tangle 
of irregularly lobulated, cord-like mas.ses has l)een likened to the feel of 
an atrophic and pendulous mamma. The diagnosis is easy even in the 
absence of other skin lesions common to the disejise. 



Fills. 6 and 7. — Eauly Case of Temporal Elephantiasis Nervorum with Recklinghausen’s 

Disease. 

Showing displacement of eyelids and ear from slipping of scalp; also replacement of the same on 
gathering up into a fold the main part of the loose tumor mass. 

Unless too far advanced or too widespread, their treatment should 
consist of early removal. They rarely if ever extend below the aponeu- 
rotic membrane and may be completely extirpated. The chief dangers 
lie in the possibility of infection — for the surface may be hard to render 
aseptic — and in hemorrhage, particularly if only a partial removal can 
be attempted at one sitting, since they are apt to be vascular and the 
vessels in the spongy tissues will not hold clamps. Cases have been 
reported by Billroth and others in which a great number of {separate 
operations were undertaken before complete removal was accomplished. 

Non-neoplastic Swellings. — These may be formed by extra- 
cranial collections of air, of blood, or of cerebrospinal fluid, and though 
primarily due to lesions of the cranium or cranium and dura as well, 
their chief manifestation is a soft, dome-like swelling under the scalp. 
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Pneumatocele Cranii. "-This term was proposed by Chevance do 
Wassy as an appropriate ilesignation for certain rare gaseous tumors 

which appear under the scalp in 
connection eitlier with the air-con- 
taining cells of the mastoid proc- 
ess (P. occipitalis) or with the 
frontal sinuses (P. sincipitalis). 
McArthur, in 190.5, was able to 
collect 33 cases, of which number 
23 arose from the mastoid; 10 
from the frontal spaces. The 
patient often ^ives an antecedent 
history either of direct violence 
or infection, which has destroyed 
the thin skull of bone under the 
peri(‘ranium without injuring the 
membrane itself. A sudden in- 
crease in pressure within the buc- 
cal or nasal cavity, transmitted 
by the Eustachian tube to the 
mastoid cells or by the infundib- 
ulum to the frontal sinuses, will 
serve to detach and blow out the coveriiiji^ membrane. This has 
occurred suddenlv after a violent sneeze. 



Fw. 8 . — Bilateral Sinxtpital PNEi'MATofKi.K 
Foi.i.owiNci Traima and Infection. ^J. 
Mason Warren’s case.) 



Fio. 9. — Lki-t C)f:cTi»iTAL PNEiTMATorKi.E. (I.. 1.. McArtliur’s case.) 

When once started the swellings progressively enlarge under suc- 
cessive inflations, from swallowing, blowing the nose, etc. The affection 
may be bilateral even in the occipital form; it is commonly so in case the 
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frontal sinuses are involved, when a double tumor with a median furrow 
is present (Fi^- 8)* Over the occiput the tumor may assume large 
proportions and have a most irregular form, owing to the variability in 
strength of the periosteal attachment (Fig. 9). The condition is easy of 
recognition, owing to the tympanitic tumor, whose walls are more or less 
crepitant, from tlie fact that some deli(!ate spicules of bone are formed 
by the displaced pericranium. In some cases the swellings may be 
reducible and can he rcinflated by the patient. These conditions arc to 
be distinguished from acute emphysema of tlie scalp, in \vhich, after 
fracture involving the sinuses, air may spread wddely in the subapon- 
eurotic layer and give the characteristic crackling sensation on palpation. 
This is a transient phenomenon. 

Various forms of treatment have been advocated, as compression, 
puncture, injection of irritating substances, opening and packing, or 
osteoplastic; resections. The modern surgical treatment should consist 
of the free opening of the tumor; the breaking down or removal of the 
spiculated new bone formation, possibly of fresh denudation of the 
separated surfaces; after which the replacement of the elevated soft parts 
under tlie pressure of a bandage should cause them to adhere. If the 
])roc(;ss has been complicated by infection it should be treated by free 
incision and drainage. 

Sinus Pericranii (Stromeyer) Varix Simplex Communicans . — 
Under these and other terms have been described collections of fluid 
blood, making a cyst-like tumor, usually situated near the mid-line of 
the skull and under the pericranium. They are often of traumatic 
origin and the e.xtracranial sac communicates with the longitudinal 
sinus by a channel through the calvarium. The protrusion is rarely 
larger than half a walnut and makes a soft, elastic swelling, reducible 
on pressure. Any posture ivliich causes intracranial venous stasis, 
compression of the vessels of the neck, coughing or straining, tends to 
increase the size and tension of the swelling. Tw o cases of this sort, trau- 
matic in origin, have come under rny observation at the Johris Hopkins 
Hospital. In one of them not only w^as there a central swelling present, 
but large dilateil vessels radiated from it to the frontal and occipital 
regions. In both the process w'as associated with a slow^-growdng brain 
tumor, and the intracranial stasis had prcsumabl}^ led to the widening 
of an emissary vein and the production of a dilated venous sac in the 
mid-sagittal line. The sw'elling disappeared in both of these cases wdien 
the circulatory condition had been readjusted by a decompressive 
craniectomy. 

Meningocele Spuria. — Collections of cerebrospinal fluid as acute 
or chronic processes may lead to local sw^ellings of the scalp, wdiich at 
times may be difficult of diagnosis.' It is necessary for their production 

' By inailvertonce the authors of some of our standard text-books have given the 
term 'tPott's puffy tumor"' as a synonym for spurious meningocele. The puffy 
tumor which Pott described in such detail in his Observations on Injuries of the Head 
is the result of an acute, local, traumatic osteomyelitis, which leads to the .formation 
of a subpcricranial as well as to an extradural collection of pus. 

VOL. Ill — 3 
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that there be a lesion botli of the bone and the underlying; dura. As an 
acute process such a condition may be a complication of simple linear 
fractui-es, and from his personal experience the author is led to believe 
that they occur most often in children, especially after bursting fractures 
which forcibly separate the sutures; for at this a|ce the dura remains 
attached with particular firmness to the ed^es of the ^rowin^ l)ones and 
is torn in such injuries, so that the cerebrospinal fluid may escape under 
the scalp, even tliough the bones spring back to their ori|a;inal position. 
I have operated upon one such case two weeks after the injury, under 
the lielief that we had to do with an extensive subaponcuirotic blood-clot 
which did not promise to become ab.sorbed. After evacuation of the 
fluiil, pressure upon the detached scalp caused it to adhere without 
reaccumulation of the fluiil. Doubtless most of these cases recover of 
themselves when the eil<;es of the separated bones firmly reunite. I)ut it 
is conceivable that a permanent communication may become established, 
owinu to the tendency -from traumatic* cerebral edema for fluid to i)e 
secreted in abnormal quantity for a Ion*; time after such cranial injuries. 

The chronic spurious mvnifupxrlr of Billroth for which Berirmaim 
preferred the term cephnlohiplrocclc traumatica c*onsists of a localizes I 
extracranial collection of cerel)rospinal fluid which .retains a perman(*nt 
connection with the subdural space. The injury which has led to such 
a condition often dates back to birth, when it was occasioned by a difficult 

labor and instrumental trauma- 
tism: lumc(‘ tlu‘ k'sion not infre- 
cjmuuly is assoc*iate<l with the 
cerebral defects wliich arc* in- 
cluded undc*r the so-called “birth 
palsms,” so tliat communication 
with a porenc-ephalic cavity or 
even with the ventric*le may be 
prcjsent. I have se(*n one in- 
stanc'e of small postoperative 
spurious mc»nin;;oc*ele in a baly 
who h:icl bcHMi opcuatCMl upon for 
birth hemorrhajJie. These tumors 
may persist throujihout life as 
fluctuating;, dorne-like swellin^;s 
(Fi^;. 10). They pulsate syn- 
chronously with the heart and 
re.spiration; their contents arc re- 
ducible with the production of 
acute compression phenomena ; 
they bec'ome tense when there 
Is any stasis of the intracranial 
circulation, and give other indubitable evidences of a fluid tumor 
having a communication with the cranial cavity. After pressure has 
emptied these swellings the opening in the bone may, in some cases, 
be palpated; the defect is usually over the parietal or frontal regions. 



Fio. 10. —Chronic Spcriouh .Meninoocki.k of 
liiiAMoru. ( Bayert lial ’.h i*a.se . ) 
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Without aspiration it may be impossible to distinguish these swellings 
from sinus pericranii, but the latter are more apt to be mesially placed, 
rarely attain the same proportions, and no symptoms attend their 
reduction. Some of these cases have been operated upon and an 
attempt made to close the defect in the skull by an osteoplastic pro- 
cedure. For the reason that some abnormality of the cerebrospinal 
fluid circulation must be an element in causing the persistence of these 
swellings, operation is usually contra-indicated or, if attempted, is 
rarely attended with success. It is interesting to compare this condition, 
which has resulted from acjcidental causes, with that which some sur- 
geons have ineffectually attempted to l)ring about as a method of cure 
for hydrocephalus. 

Tumors.— Sebaceous Cysts (Wen; Atheroma ). — The scalp is the 
favorite seat for these retention cysts, and they are the most common 
form of tumor in this situation. Obstruction of the orifices of the 
sebaceous glands or hair-follicles (Chiari) leads to their development, 
and the cyst contains desquamated epithelium and fatty sebaceous 
debris. Statistics show them to be especially common in women past 
middle age; they rarely occur before the fifteenth year. 

They vary greatly in size (from a pea to a fist in exceptional cases); 
they may o(?cur singly or the scalp may l>e crowded with them; 22 have 
been removed from a single head at one sitting (Poncet). They are apt 
to ))e dome-shaped, and as the skin over them becomes thinned the 
hair-follicles atrophy, so that unsightly baltl prominences result. Their 
summit may l)e the seat of comedo, which may be helpful in diagnosis, 
and the shiny, stretched skin has a bluish, congested appearance. The 
walls of adjoining cysts may (*oalcsce through pressure. Depending on 
their size, tension, and the character of the contents, they are hard or 
soft and fluctuating. They occasion no discomfort unless inflamed. 
When once infected they swell, become tender, the contents liquefy; 
they rupture and discharge, and the process subsides, to be repeated 
over and over again. Malignant degeneration has been known to occur 
in their walls. 

They are to be distinguished from dermoids and atheromatous cysts 
of congenital aniage. 

If unsightly, infected, or troublesome in any way, they should be 
removed, care being taken in the operation not to rupture the cyst and 
not to carry the extirpation below the galea; and also not to seal the 
incision too tightly, iis infection of the wound is common. Local anes- 
thesia will suffice. 

Dermoids, unlike wens, occur singly and in the young. Being due 
to developmental faults in the process of closure of the embryonal clefts, 
they are found most often in definite situations about the face and neck. 
They are especially common in or near the orbit, at the glabella or 
external angular process of the frontal, whence they occasionally extend 
into the temporal region; more rarely they occur over the mastoid 
process or in the mid-line over one of the fontanels. These dermoids 
about the cranium are usually deep-seated, having a close attachment 
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to the pericranium, anti lie in saiieeixsliapeil tlepressions of bone. 
There may even be ilefects, so that pulsation is transmittetl to the 
eysts. 

They are lined by true epithelium, often with all the characteristics 
of normal skin: their content is usually atheromatous, like that of wens. 
They are usually easily distin^uishetl by their situation and iinmova- 
bility, from sebaceous cysts, fatty tumors, etc., but it is sometimes 
impossible, without aspiration, to differentiate them, es])ecially when 
pulsatin*;. from »:lal)ellar or orbital ccphaloceles. 

They should l)c removed early in life to avoid pressure tleformities 
in the neighboring bone, (’are mu.st iw? taken not to open the diiiii. 
When deep in the orbit a resection operation may be necessary. 

Lipoma. -This condition is rare as a primary growth, though the 
iliflfuse symmetrical lipomata of the neck may extend to some extent 
on to the occipital region. (Iroseh, in a record of (iSo lipomata. found 
oidy 2 per cent, on the s(‘alp. 

They u.sually form flat, disk-like, semifluctuating, unlobulated 
tumoi*s having broad bases. They lie. as a rule, under the occipito- 
frontal aponeurosis and often appear to occaipy depressions in tlie bone. 
They rarely l)ecome pedunculated; they may be mistaken for dcMinoids 
or wens, chronic tuberculous abscesses or cephalocelo,- and it is to Ik* 
remembered that a fatty tumor often overlies certain forms of cei)ha- 
locele. 

They may easily be excise<l if troublesome. 

Fibrous Growths. —True fibromata on the scalp are so umommon 
that their occurrence is ipiestioned by sonu* writers. Th(*y may occur. 



FiiiH. 11 and 12,-- Fihroma of Scalp. (W. S. Halntpcl'M casp.) 


however, attain a remarkal)le size, and assume unusual forms, as shown 
in Figs. 11 and 12. This slow-growing, mushroom tumor — slightly 
movable with the aponeurosis, of stony hardness, covered by a thin, 
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hairless epithelium — was perched on the^ patient's head like a solid 
‘^Tam o' Shanter." It was removed by Dr. Halsted and the denuded 
pericranium immediately and successfully covered with Thiersch grafts. 
Histologically it was a pure fibroma. 

The neurofibromata have been 
described under elephantiasis ner- 
vorum. Keloids are common upon 
the scalp, particularly in the sub- 
occipital region and in the colored 
race (Fig. L*!). They usually are an 
overgrowth of the scars of old fur- 
uncles and may attain a large size. 

Malignant tumors may arise as 
primary or as metastatic growths. 

Hither form may originate in the 
bone and involve the scalp second- 
arily. Kveii the meninges may have 
been the starting-point of certain 
of the fungating growths of the 
scalp. Primary tumors of vari- 
ous forms — epitheliomti, adenoma, 
endothelioma, or sarcoma — may 

arise from papillomatous warts or -SrBocc ipiT.u. Kkloid. 

congenital moles, whi(;h after long 

(piiescence may be started into activity by injury or, after middle life, 
often without assignable cause. 

There are numerous well-recognized forms of sarcoma^ which have 
been variously classified according to clinical or histological charac- 



Fig. 14 — SpiNDLE-rET.i. Sarcoma Arthing in Traumatic Scar. 

Twice recurrent after operation; death after five years with metastases. (Tiie Johns lIopkin.s 

Hospital.) 
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tcristics. They may appear as elevated, soft, nodular tumora, with 
overhangiiifi: edges and a more or less ulcerated surface, wliich do not 
deeply iuvade the tissues and ilo not teiul to recur after thorough 
removal. Another type more rapid in its growth, softer, more easily 



hm. 15 . — Papii.mim \Tf»rs l’'piTiiKi.inM \ ok Hhou'. I{k< i khkm ArrKit npKUATioN. uJohris Hopkins 

Hospital J 

l)leeding--- is unfavoraide.owing to its rapid extension to d(‘e])er struc- 
tures anil to its early metastasis (Fig. 14). Melanotic sarcomata arising 
from pigmented moU^s give an especially bad prognosis for these reasons. 



Pulsating sarcomata, arising from the perithelial cells of hypertrophied 
blood-vessels, occur; and simple angiomata (p. 28) may metamorphose 
into tumors of this character. 
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Epithelioma of malignant form may ati’ise from papillomatous warts 
(Fig. 15) or other excrescences on the head which have been subjected 
to injury; or in old cicatrices (Fig. 16) or unhealed ulcers on the scalp. 



Fiw. 17 . — (’akcinoma CiTBOt-Kj.M’LAHK; TwEN'j Y Yeails l>Ul{AriOX. 
Rapid ftiiiKiitiiiK urowtli for cMght months. (Johns Ifopkitis Hospital.) 


There have l)cen many attempts to satisfactorily classify these '‘skin 
cancers,” the recent terminology suggested by Krompecher being 



Fuj. 18.— Derpi.y ITi.ckk atino anm> Inopkkaiu.k CARrixoMA Sim nocei.lu lake. Recukrent 
AKTEK Oi'EKATio.x. (Johiis Hopkins Ho.«pitnl.) 

regarded by JMoodgood as the most practical. He divides them, 
according to their origin from the cells of one or another of the three 
epithelial layers, into basocellular, spinocrellular, and cubocellular 
carcinomata. Any one of these types may lead clinically to a fungating 
(Fig. 17) or ulcerating (Fig. 18) form of tumor. They include many 
growths formerly regarded as sarcomata or endotheliomata. 

Tuberculous and syphilitic disease of the soft parts is usually 
secondary to disease of the bones. 
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In this, as in tlie succeeding lists of references, merely some of the 
more recent or comprehensive articles are cited, which in themselves 
contain more or less complete bibliographies. 

Bihliookaphy. 
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PART II. 

The Cranium. 

“It may be difficult in all cases of local di.seasij to distinguish between one 
truly local and one ari.sing from the constitution; that is, one arising entirely in 
the part disea.sed and one ari.sing entirely in the constitution." 

“Unluckily for bones, they can hardly swell; nor can their coverings 
swell without its being immediately su.spccted as v(*nereal, so that mercury is 
often given to the detriment of the patient." — John Ht^ntkk, Princijtlc.s of 
Surgery, 

Anatomic Considerations. — The skull at birth is necessarily 
adapted to underj^o changes in form during its passage through the 
parturient canal. This applies in particular to the vault, where the 
individual Iwmcs laid down in the original membranous covering of the 
brain are not oidy pliable, but have not, as yet, liccome united. The 
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primary centers of ossification for these^ thin, vascular shells have 
separated the membrane into an outer pericranial and inner dural lining. 
Both of these layers play an active part in bone formation during the 
early years of life; whereas, later on the dura largely loses this function. 
Growth from the centers of ossification takes place radially, a charac- 
teristic which influences the direction assumed by lines of fracture in the 
infantile skull (Fig. 55). Even after the membranous interspaces 
become completely filled in, ossification continues from the edges as well 
as from the membranous coverings, so that there is an increase in thick- 
ness as well as in size. As the bony deposit thickens, the medulla-li!:o 
(Uploe is formed, leaving layers of denser bone under each membrane— 
the outer and inner tables. 

Any form of external pressure, long continued, tends even after 
l)irth to mold the skull into abnormal positions, as evidenced by certain 
tribal deformations and l)y the flattening which follows long-continued 
lying in an unchanged position. Even remote external influences may 
affect the cranial configuration — congenital wry-neck, for example, in 
which there is a tendency for the tilted skull to straighten itself, and the 
resulting obliquity of the orlntal plates and even of the vault itself is 
especially noticeable after division of the contracted muscle. None 
of these things, however, influences the amount of intracranial space and 
the brain may develop to its normal size and weight though its form 
may have l^een modified. 

On the other hand, pressure from within plays a still more important 
role, for if these external influences be removed before final solidification, 
the skull will (puckly round out again into the form to which it was 
normally destined. Further, intracranial abnormalities, leading either 
to an increase, as in hydrocephalus, or a diminution of pressure when 
there are encephalic defects, affect the size and shape of the skull. Thus, 
a defective area from a lesion occurring early in life often leads to a local 
flattening, so that its seat may be recognized by external configuration 
alone. Thus, though extracranial as well as intracranial conditions may 
modify the form of the skull, intracranial conditions alone are responsible 
for the size of the chamber. The final firm (closure of the sutures does 
not take place until the fourth or fifth year, though progressive cranial 
enlargement continues until adult life. With advancing years the bones 
become denser, less vascular, the serratetl lines of suture may disappear, 
the diploetic layer lessens in amount, and the senile, brittle skull finally 
results. 

Though much stress was laid in earlier days upon the position and 
number of the sutures, our present interest in them lies mainly in the 
fact that they may be mistaken for fractures wlicn none exist; that 
fractures may be guided into them ; and that they may become separated 
in the young in consequence of injury or intracranial disease. This is 
another instance of the effect on the skull of intracranial processes, for 
even after apparently solid union a sufficient increase in pressure from 
within may sei)arate the bones, even up to the twelfth year, as I have 
seen in one instance. 
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There is great variation in density and thickness, not only between 
different skulls, but in different arejis of the same skull. In one there 
may be a heavy, dense vault, I cm. in thickness and most ilifficult to 
enter; in another, an equally thick, but a soft, porous, and vascular bone 
which cuts or saws easily ; or again, merely a thin, fragile covering. As 
we approach the cranial base the brain is less well protected by bone, 
though better protected by other structures. The thin temporal regions 
are covered by muscle and guarded by the arch of the zygoma; the 
occipital base by the strong attachments of the cervical nmscrles; and 
the thin plates of bone constituting the fossa* are quite inaccessi])le to 
direct violence, though frecpiently implicated by indirect injuries. 
However, owing to its bizarre structure, its perforation by numerous 
foramina, its air-containing cells and the arrangements for the special 
sense organs, disease processes are more c‘ommon here, just as traumatic 
lesions are common on tlie exposed vault. 

The tlij)loe varies greatly in its degree of vascularity. It may — 
particularly in chronic conditions of venous stasis pos.sess large sinuses 
or. on the other hand, it may be comparatively bloodless. At the 
parietal, mastoid, and occipital protuberan(‘es the bones are i)erforated 
by channels for emissary veins which connect the dural sinuses 
either with diploetic or extracranial vessels. The inner surface of the 
skull shows the im[)re.ssion not only of the meningeal artery, which may 
even canalize the bone in a i)art of its course, but also of the lateral and 
sagittal sinuses. Particularly is this true of the latter and of its broad 
lacuiiffi laterales, into which the Pacchionian granulations project. 

DISEASES OF THE CRANIAL BONES, 

Disturbances of Growth. — There are a number of conditions, 
accompanied either by an ab.sorption or by an overgrowth of ))one, 
wliich. though not amenable to surgical measures, need, for diagnostic 
rea.sons, to be l)orne in mind. 

(1) Processes accompanied by atrophy may either be due to local 
conditions or to general nutritional disturbances. Simple ])ressure, as 
from an overgrowth of Pacchionian bodies, or even from stasis in the 
venou.s channels, may lead to local atrophy. An intracranial tumor, even 
without invasion of the overlying skull, may cause its absorption by 
continued pressure, and thus “decompression’' may o(;cur by natural 
processes. External tumors, like dermoids, are particularly apt to cause 
a thinning of the underlying bone. 

Senile Atrophy {Anostosis dranii ). — As described l)y Rokitansky 
and Lobstein, a symmetrical alxsorption of bone, beginning in the diploe 
and extending to the outer tal)le, may occur in the skulls of old people. 
This leads to bilateral depressions usually situated over the parietal 
regions (Fig. 19). The process may start from various centers, which 
finally coalesce, producing the so-called eccentric atrophy, often leaving 
the bone of paper thinness or with actual defects. 

Hemifacial atrophy, presumably a nutritional disturbance due to 
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a lesion of the trip;eminal nerve, may lead n,pt only to the unilateral 
absorption of bone, but of the overlyiiif' soft parts as well. Tlie bones 
of the face are more apt to 1)0 affected than fhose above the brow. 

The Atrophy of Rickets. — In this constitutional disease due to 
impaireil nutrition, alterations in the cranial bones are especially 
pronouiKjed. lOlsiissor, in 1843, introduced the term craniotabes, 
commonly used in desiji;nation of the yielding, parchrnent-like patches 
of atrophy, so frequently found in the parieto-occipital region. 

The cranial chan<ies are not limited to these areas of absorption, 
but particularly over the parietal and frontal eminences overp:rowth 
may ()(;cur. This, with the pressure deformity from lying, gives 



Fu;. 19. -Ski'li- Siio\TiN»s Fl.vi' Symmetrical Depukssions ok Both Parietal Bones. 
Due to .‘soiiile atrophy. (Kiiulne.‘<s of C. A. Jiaiiiann, Wet^terii Reserve .Medical School.) 


to the head its characteristic cuboidal form. The fontanels are slow 
in closing and when craniotabcs is present the picture may suggest 
hydrocej)halus. The two conditions, in fact, are not infrequently 
combined, for malnutrition is common in congenital hydrocephalus, but 
there shouUl be no difficulty in differentiating them. Rickets merely 
modifies hydrocephalus; it does not create it. 

Fetal rickets {achondroplama or chondrodffsfrophia fatal is of Kaiif- 
mann) is a dystrophy of tlie epiphyseal cartilages of the long bones, 
affecting their growth through premature union; the bones laid down 
in a membranous matrix remain largely exempt from any alteration 
and the head consequently retains its normal proportions. 

Osteogenesis imperfecta {aplasia cranii) is a failure of normal 
osseous development rather than an atrophy of bone. It is a systemic 
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disease of the fetus, accompanied by marked fragility of the bones and 
intrauterine fractures may have occurred. The defective development 
of the cranium is especially marked (Fig. 20) and the posterior aspects 
of the skull may consist of little more than membrane containing small 
plates of bone. Loo.ser\s recent studies have shown that the skeletal 
changes are the same as in the so-called idiopathic fragilitas osseum. 

(See also Vol. II., pp. 51-54.) 

In these and in other diseases, like 
fetal mi/xedcma, com/enital sffphilis, etc., 
not only may there be deformation of 
the skull, large fontanels, dcpre.ssil)le 
margins of the flat bones along the 
sutures, but craniotabes as well. This, 
therefore, cannot be regarded as pecu- 
liar to rachitis and hydrocephalus; and 
patchy atrophy of the skull, giving 
similar physical signs, may, indeeil, 
be present in perfectly normal infants. 
Our pre.sent knowledge of the epiph- 
yseal changes in the long bones, in the 
mcognition of which we are materially 
aided by the .r-rays, enables us to di.s- 
tinguish many of these nutritional 
affections. 

The treatinent of most of them is 
purely dietetic, hygienic and medici- 
nal; and surgical measures, except for the reduction of associated deform- 
ities in the long bones, are rarely indicated. When craniotabes is 
pre.sent frequent changes in position and a soft support for the head are 
necessary. 

Bihliooraphy. 

Comby: Le Craniotabes. Gaz. de.s Hopitaux, 1903, vol. Ixvi., p. 161. 

El.s:i.s4icr: Der weiche Hinterkopf; Ein Beitrag zur Phys. u. Path, der Ersten 
Kindheit. Stuttgart u. Tubingen, 1843. 

Hausemann; Die Rachiti.s de.s Schiidels. Berlin, 1001. 

Looser: Zur Kenntnis der Osteogenesis Im|)erfecta congenita, etc. 

Mittheilungen a. d. Grenzgebiet. d. Med. u. Cliir., 1003-6, Bd. xv., p. 161. 
Zezas: Altes und Xcues iiber Rachiti.s. Haminelreferat. Centralhl. f. d. 

Grenzgebiet. d. Med. u. Chir., 10(K5, vol. ix., p. 32. 

Parke.s Weber: Senile Symmetrical Atrophy of the Skull. Britisli Med. Journ., 
Jan. 21, 1905, p. 129. 

(2) Processes Accompanied by Hypertrophy. — Here again sys- 
temic di.sturbances or purely local proce.s.ses may lead to the alteration 
in growth. Among the latter cau.ses chronic inflammations are the most 
common, and certain varieties of tumor lead to marked periosteal 
overgrowth. 

Cases of general hypertrophy of the skull have been described, due to 
a symmetrical enlargement of the cranial bones — Itiesenvmch.^' 
Another form of overgrowth, unas.sociated with change in external 
configuration, is due to a condensation of tissue with obliteration of the 



Fig. 20. — .Aplasia Cranii with Osteo- 
GE.vpis Imperfecta. (Surgeon Gen- 
eral'd Museum.) 
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caiieellous diploo and sutures. It is a genera^ process, affecting all of 
tlie flat l)ones alike, and is not limited to areas, as is the chronic ostitis 
secondary to inflammation. • 

Allan Starr has recently reported the case of a woman who presented 
a slowly progressive increase in the size of the head, face, and neck, the 
bones and soft parts alike being affected. He applied to the condition 
the term mcyalocephali/. 

Acromegaly. -This remarkable malady, first described by Marie in 
1886, is chai’acterized l)y a general skeletal hypertrophy and, in a lesser 
degree, by some thickening of the soft parts. (Sec Vol. II., p. 64.) 
The changes, whi(.*h usually begin in young adult life in association with 
tumor, hypertrophy, sclerosis, or cyst formation of the hypophysis 
cerebri, are particularly apparent in the face and head, and when once 
the a(?roinegalic type is in mind the familiar resemldance that all cases 
bear toward one another makes the disease usually recognizable at 
a glance. The undershot jaw, the prominence of the cheek, the nasal 
bones and supra-orbital ridges, with the thick lips and the large, full 
nose, give an exceptional facies, which, taken with the “spade-like^^ 
hands and feet, the broadening of the terminal phalanges shown by the 
.r-ray, the round-shouldered back, set the disease apart from all others. 
Occasionally these individuals suffer frightfully from hQ^idaches, and 
it is i)resumabl(5 that when the physiology of the hypophysis is better 
understood and an operative approach to it perfected, that many of 
these cases will be treated surgically. 

Leontiasis osseaof \’irchow (Jiyperostosis cranii) is a chronic disease 
affecting almost exclusively the bones of the skull and face. Father the 
cranial or the facial bones alone may be involved. Its etiology is 
unknown. In a young adult dense, osseous masses begin insidiously 
and painlessly to heap themselves up on the normal bony surfaces until 
the face is robbed of all human proportions. The nasal cavities become 
l)locked; the orl)its liecome narrowed, so that the globes protrude and 
blindness results; the cranial lunies also are invaded and may become 
many times their normal thickness. Though the enlargement usually 
takes place in an outward direction, it may progress inward as well, 
so that the cranial cham))er l^ecomes narrowed and headache, convul- 
sions, paralyses, or mental disturbances result. In milder forms the 
disease may ]n*ogress for years and be not incompatible with a fair 
degree of health, until obliteration of the ac(*essory cavities lodging the 
special sense faculties advances to such a degree that inanition and even 
death from starvation may result. The total weight of the skull may 
reach seven or eight times the normal, and though the disease is rare, 
few large museums fail to possess specimens, photographs of the more 
notable of which have been often reproduced. 

Kxcei)t for an occasional symptomatic measure this malady is beyond 
medicinal or surgical treatment. Hoi’sley has done palliative operations 
in cases when pain has been produced by entanglement in the growth 
of the trigeminal branches, and has removed large masses of the exos- 
toses. 
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Gigantism belongs in the .e^ame category with the above and is not 
infrequently combined with unmistakable evidences either of acromegaly 
(50 per cent, of cases) or leontiasis os.sea. Some authors have even 
gone so far as to .'^ay that they are simply different expressions of the 
same morbid condition; that acromegaly is merely delayed gigantism. 
Gigantism, in other words, occurs when the process starts in youth; 



FifiH. 21 aiul 22.— .SKri.L of tub Giant Wilkins. 

Showing enonnouH overgrowth largely lifiiiteil to the frontal bone; .>«urf’oniatou.H degeneration. 

(Kindne.'i.s of Peter Bas.**oc.) 


acromegalia, in adult life: and when the process starts in youth and 
continues to adult life, a combination of the two is found. In both 
maladies a lesion (^f the pituitary body has usually been found, and 
though physiologists have not as yet agreed on the function of this 
gland (Cyon^s experimental ol)servations were quite negative so far as 
growth was concerned), it neverthele.ss seems to have some presiding 
influence, at least upon skeletal growth. 

A numV)er of these giants have been described. They are, as a rule, 
shortlived, rarely surviving more than twenty-five years. The presence 
of cranial hyperosto.sis is especially well shown in the case of the giant 
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Wilkins described by l^assoe (Figs. 21 and 22). The enormous over- 
growth of bone, particularly of the frontal region, with exostoses and 
compression defects of the cerebrum, are weirshown. As occurred in 
this case, the cranial hyperostoses may become sarcomatous. 

lilBLIOORAPHY. 

Bassoc: Gigantism and Lcontiasis Ossca, witii Report of the Case of the Giant 
Wilkins. Journal of Nervous and Mental Diseases, 1903, vol. xxx., p. 513. 

Osteitis deformans (Paget) is another disease of the bones which 
has some interrelation with the maladies just mentioned. (See also 
Vol. II., p. 60.) Unlike gigantism, it shortens stature rather than life. 
It is a rare disease of unknown etiology, occurring in middle age and 
affecting males preponderantly. It affects, by a symmetrical process 
of hypertrophy, the long liones of the lower extremities, the spine, and 
skull. It is characterized l)y bowing of the long bones and curvature 
of the spine. The disease may be confounded with rickets and osteo- 
malacia. In the skull — ^unlike acromegaly and gigantism — the enlarge- 
inont is limited to the cranial vault, without participation of the bones 
of the face. The hypertrophy is an eccentric one, rarely accompanied 
l)y encroachment on the intracranial space. The bones become thick- 
ened aiul lead to a projection of frontal, temporal, and occipital regions, 
giving the head its cliaracteristic top-heavy appearance. Nodular 
irregiilarities sometimes appear upon the surface} due to an asymmetrical 
overgrowth. 

Osteomalacia. — Only in severe cases do the bones of the skull be- 
come involved in tlie process. The softening is due to the removal of 
lime salts and leads to deformation and fragility of the bones. The con- 
dition is best known in its puerperal form. (See also ^'ol. II., p. 57.) 
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Infectious Processes. — Osteomyelitis (ostitlfi and periostitis) 
may occur as an acute or chronic process in the flat bones of the skull. 
The acute abscesses due to co(*cal infections are less common here than 
in epipliyseal bones, in which their occurrence was first recognized; and 
the greater number of cranial infections are originally subperiosteal and 
involve the bone secondarily. (See also Vol. II., p. 29.) 

An acute periosteal inflammation {acute pericra7iitis) is common in 
open infected wounds when the pericranium has been stripped away; and 
also after contusions, even when there remains an unbroken scalp, a 
subperiosteal abscess may develop. Collections of blood under the 
pericranium (cephalhematoma) may become infected, leading to sub- 
pericranial abscesses, and these, unless opened promptly, often lead in 
turn to secondary changes in the bone. Occasionally acute infectious 
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diseases may be complicated by siibpericranial abscesses, and they are a 
frequent sequel of infection in the mastoid cells or frontal sinuses when 
perforation has occurred and the pus spreads out under the periosteal 
covering. 

Acute osteomyelitis, with its chronic sequelae of periosteal thickening, 
sequestrum formation, etc., so characteristic of medullary abscesses in 
the long bones, rarely occui*s in its typical form as a i)rimary process in 
the skull. This is due to the absence of cartilaginous ei)iphyses as well 
as of isolated foramina and terminal vessels, which favor the lodgment 
of bacteria at the ends of the long bones; and further, the scant iliploi* 
has no such functional activity as has the marrow of the long bones. 

Spontaneous diplor‘tic infections, however, of staj)hylococcal origin 
apparently do occur, associated with the general constitutional synij)- 
toms of acute osteomyelitis in other .situations and followed by a local 
abscess and the final ilischargeof a.seciuestrum; but whether the process 
is comparable to the epiphyseal infections may be dLsputed. The local 
acute osteomyelitis following contusions and leading to general febrile 
symptoms was .so graphically described l)y Percival Pott that in the 
English speaking world it retains his name to this day — “]\)tt’.s pufTy 
tumor.' ’ In the ab-sence of any conception of bacterial invasion he never- 
theless recognized the central neciwis which not only could lead to an 
external collection of pus, but to a suberanial extension as well, .so that 
the suppurative process might a.ssumc a collar-button shape. In these 
traumatic cases it is prc.sumablc that there is some point of entry for 
micro-organisms, po.s.sil)ly small and at a distance, the organism getting 
into the blood stream and lodging in the tissues at the contused area, 
where there is diminished bacterial resistance. 

Osteomveliti.s which follows cellulitis after lacerated scalp wounds 
is quite a different process from the.<e blind infections and is perhaps less 
likely to lead to intracranial complications. The resulting necrosis of 
the -bared and infected l)one may be (‘xtensive; large areas either of the 
outer table alone or of the entire thickness of the calvarium may become 
.sequestrated and lost. 

Suppurative osteomyelitis may be a i)articularly .serious malady if 
tliere is a tendency for the di.sea.se to extend into the suberanial ti.ssues. 
There is always a danger of meningitis, sinus i)hlebitis, or cerebral 
al).scess when once the intracranial chamber is invaded, and death from 
any one of these; or from pyemia may be the .sequel. The complications 
ami the manner rjf their extension are much the .same as tho.se which 
arise from middle-ear infections, and it may be said of both that prompt 
and early drainage down to the dura, the moment signs of spreading 
infection appear, will u.sually ward off all subsecpient trouble. 

Chronic osteomjfelitw may grow out of the,se acute proce.s.se.s. An 
exten.sive necrosis may occur with continued suppuration which attends 
the seque.stration of bone and the tediou.s repair of such wound.s. There 
is little tendency for the .separating shell of bone to become enclo.sed, 
owing to the slight osteogenic power of its coverings, and, before it 
finally becomes loosened, discharge from the surrounding granulation 
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tissue may persist for years. The history and the acute onset of the 
trouble serve to distin^^uish chronic bone lesions of this type from 
tuberculous or syphilitic processes, even though the local appearances 
may at times closely simulate one another. 

Extensive secpiestration of the skull may follow charring burns of 
the scalp. Though the necrosis is usually restricted to the outer table, 
the entire thickness may be involved. A most remarkable case, in 
whi<*li almost the entire vault was exfoliated in one piece, has been 
recorded by Keen. Cases have also been reported by Kirkead, Broca, 
and otluM’s. 

The treatment of the acute absce.sscs should consist of early and free 
incision down to the bone, and in case there is any suggestion of deeper 
trouble trepanation is necessary, in order to a.scertain the condition of 
the dura. 'Fhe wound should be left open and drained. When necrosis 
lias occurn'd the operator, after the first thorough drainage, must wait 
until there is some evidence of demarcation — not until the entire area 
has become* loosened, but until its outlines are clearly apparent. After 
removing most of the bone evidently diseased, the edges must then be 
rongeur(Ml away to undoubtedly healthy tissue, and it is to be noted that 
the necrosis often involves the inner more widely than the outer table. 
Tlie wound is then packed until granulations form, after which its edges 
may be allowed to fall together. At times the defect may be closed 
by an osteoplastic flap containing a shell of the outer table from an 
adjoining ar(*a, and thus a complete bony calvarium may be restored. 
.\s a matter of fact, however, the defect, unless it is disfiguring, is 
harml(*ss and does not need any such repair. 

Cranial syphilis usually manifests itself as a gummatous iiiHamma- 
tion of the pericranium: less commonly of the diploe. Cranial lesions 
may be present in hereditary syphilis, though the osteochondritis of the 
long boiK's is of more usual occurrence. The lesions of these luetic 
infants arc fairly alive with the spiroch;rta pallida. As a late mani- 
festation of accpiired syjdiilis, gummata often appear upon the frontal 
region as tender, clastic, slightly elevated swellings, over which the scalp 
may move freely. They often follow local injuries and are mistaken by 
patients for traumatic swellings and by their attendants for a variety of 
proiH'sses -sarcoma of the skull, subpericranial abscess, etc. These 
elironic, ])ainless swellings rarely attain a large size; they are often 
multiple. When left to themselves, as the luetic inflammation leads 
to a i)roductive growth of the bone, they may cause a slight, permanent, 
local thickening of the skull. They usually subside under a vigorous 
antiluetic regime and may even disappear spontaneously. 

In other cases, however, the process is progressive and may lead to 
remarkable (changes in the bone. The gummatous inflammation may 
spread widely in the diploe and over the surface of the skull, leading to 
a true syphilitic ostitis. The Haversian canals become enlarged and, 
hand in hand, there occurs not only absorption, but a reactionary over- 
production of bone, often of ivory hardness; and ultimately the cal- 
varium in patches oi* over wide surfaces becomes irregular to a degree, 
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and presents, in the macerated specimen, the worm-eaten appearance so 
well known. Kven in this stafjce the process is amenable to medicinal 
measums alone, though when arrested the surface irregularities remain 
permanently palpable througli the scalp. 

More serious symptoms result from infection of the soft gummatous 
tissue, a change to which it is most prone. The scalp then becomes 
thinned, reddened, breaks down, and discharges the disorganized gum- 
matous material. Chronic ulcers with ragged undermined edges 
form, exposing areas of the more or less honeycombed bone (Fig. 2.*^). 
The suppuration spreads into the new tissue which has infiltrated the 
bone and ilry. irregular sequestra lie exposed, l^nrge portions of the 



Fk;. 23. — Characteristic External Appearance of Scppchative Syphilitic Osteomyelitis. 

(KindiieM.s of C. A. Porter.) 

skull may thus become invaded — indeed, almost the entire calvarium 
(Fig. 24). As necrosis spreads, a reactionary inflammation takes place 
at its periphery, which accounts for the coral-like irregularities of the 
surface. The channels through the worm-eaten bone often penetrate 
to the dura, so that pulsation may 1 x 5 transmitted to products of sup- 
puration which lie within them; the process can hardly be mistaken for 
necro.ses of any other sort. Should healing take place large defects may 
Ix) left and the resulting depressed .scar — white, thin, atta(;hed, covered 
by dilated vessels, and surrounded by an irregular, elevated, bony ridge 
— tells the story even for an uncommunicative patient. 

More or le.ss intracranial pain with nocturnal exacerbations accom- 
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panics cranial syphilis and, owing to the chuibnic inflammatory changes 
in the dura, may persist even after the acu^e process has healed. 

Treatment . — These widespread suppurations demand free drainage — 
especially when infection has extended to the dura — frequent irrigation 
and scrupulous cleanliness; and at the same time medicinal antiluetic 
measures must be pushed to their toxic limit, po.ssibly with the hypo- 
dermic administration of mercury in some form. For tetter drainage 
it may be advisable to remove some of the external table, which may be 
glanced off with a chisel if the bone is eburnated or even scraped aw’ay 
with a sharj) spoon. Too early and forcible removal of se«iuestra may te 
attended by serious conscrpieiices. for the surrounding zone of reaction 



Fm. 24. — Fxtknsivk. Syphilitic' Nkckosis of the Calvarh'M. (Si3eciiiic»n in the Warren Museum 

of the* Hurviinl Mediral Si’hool.) 


may be broken throuja:h and acute infection be superimposed on a walled- 
off and chronic one. There need be no hesitancy, however, in removing 
a well-demarcated sequestrum, and there is a remarkable tendency after 
such removals, even when large defects are left, for the gap to fill in by 
new bone. This is contrary to the usual experience in the case ojf acute 
traumatic or operative defects. It is Hofmeister’s view that the dura 
plays the chief role in this new formation. 

Tuberculosis occurs almost without exception in children, usually 
as a single circumscribed lesion of the vault; more rarely there are 
multiple ones. Concomitant foci of tuberculosis elsewhere in the body 
commonly serve as a tell-tale of the nature of the process. The disease 
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usually starts in the iliplois and the focus of suppuration quickly (ex- 
tends in the cliiUrs thin skull both externally anil internally, and 
leads to the perforating; abscess described by Virchow. The sub- 
])eriosteal ‘‘cold'^ abscess — soft, fluctuating:, covered by reddened skin 
frequently opens of itself, leaving a sinus, at the bottom of which a patch 
of necrosed bone may be detected. A small sequestrum usually forms, 
separates early, and may be removed by curetment. The disease often 
i*einains limited to the external table. Wlien neglected these tu})er- 
culous abscesses may burrow under the i)ericraniiim or aponeurosis and 
open at a distance, leaving fistulous tracts which are difficult to heal 
unless widely laid open, thoroughly cleansed, and packed. The tem- 
poral bone is the most common seat of tuberculous osteitis, the 
process being secondary to tuberculous otitis media or mastoiditis, as 
will be described in another section. 

The probability of recovery depends, of course, upon the general 
resistance of the patient and the thoroughness with which the focus of 
disease may be eradicated. .\s J)r. Halsted has emphasized, then* is 
the same need in surgical tuberculosis as in the pulmonary forms of 
the disease for general hygienic measures; for sunshine, life in the o|)cn 
air. and an abundance of good, nourishing food. 

Bibliooh.vphy. 
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Tumors of the Cranial Bones.— Osteoma. — We have seen 
in acromegaly, in leontiasis, and especially in gigantism that along with 
the general bony overgrowth there is a tendency in some cases toward 
the formation of irregular hyperosto.'^es. Apart from these constitu- 
tional ili.sease.s, how’ever, isolated neoplasms of osseous tissue may 
oc*cur. They are benign tumors, and depending on their structure - 
whether composed of compact or of spong\" bone — they are termed 
(hlcoma durum or ehunium or Osteoma spomjiosum. They are, further- 
more, divided by their histological structure into those arising from 
periosteum (fibrous osteomata) and those arising from cartilage (chon- 
dral osteomata). 

Since Galen, these bony outgrow’th.s have been designated as exos- 
toses, and with the exception of the chondral form they most freipiently 
occur as outgrow^ths from the skull. Even chondral osteomata may 
occur in connection wdth those parts of the skull which primarily were 
laid down in cartilage. 

As exosto.se.s, these tumors arise from the pericranial or dural 
.surface of the skull, and by a slow augmentation in size project under 
these membranes. They may bo single or midtiple; they may assume 
any form. Though, as a rule, they are flat, rounded, or knob-like 
projections, they may be .sessile or l)ecome pedunculated, and, though 
rarely larger than a w'alnut, they may attain almost any size. 

Virchow, in Die Krankhaften Geschvnilste, has given a description of 
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these growths wliieh will long remain our chief authority concerning 
them. Almost all of the exostoses of the ^vault are of the ehurnated 
form, being composed of compact bone. They vary greatly in size, 
from a small, smooth, sessile nodule (Fig. 25) to large, irregular, more 
or less pedunculated growths, such as are figured in \^olkmann^s oft- 
reproduced drawing. As a rule, the larger the tumor the more irregular 
its surface becomes, though comparatively large osteomata may remain 
smooth and sessile (Fig. 26). The tendency of the large growths to 
l)e(?ome pedunculated may even lead to their complete separation 
from the Ixme. 

l^xternal exostoses may follow trauma in case the pericranium has 
l:)een stripped up or incited to overgrowth, and a deposition of new bone 
(myositis ossifarans), comparable to the “ rider’s ’’ or hunter’s bone ” 




Kni. 2’>. Kxostjisis ok Pahiktai. 1?onk (iiiitunil Fio. 20. — Fkontal Osteoma Kiu-r- 

?!*). (SurK<*oii (IpiiiTurs AluscMjin.) M'.m ok Km teen Aeahs’ Duiia- 

Tiox, Prodi'kini; no Symptoms. 


of file extremities, may occur also at the seats of muscular attachment, 
particularly in the suboccipital region. 

hixostoses similar to the aliove may likewise grow from the 
inner surface and may reach a considerable size without producing 
symptoms, since from their gradual increment they cause a slow de- 
formation of the adjoining cortex. A particular form occurs as the 
so-called ostcophiftcs, oftentimes entirely confined to the inner surface 
of the frontal bone (Fig. 27). They may be of variable size and number, 
of smooth or lobulated surface, and of delicate and spongy texture. 
They have been found most often during the post-mortem examination 
of women who have died during the puerperium. They seldom produce 
symptoms and presumably may become spontaneously absorbed. 
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True enostosvfi, or bony tumors of myelogenous ori^rin, such as liave 
been found within the medullary cavities of lonj; l)ones, are unknown 
in the skull, or at least if such tumors do arise they cannot be differ- 
entiated from the exostoses which have jj:rown throufj:h into the diploo. 
Certain osteomata arising from the accessory sinuses have been incor- 
rectly termed enostoses, for though they are enclosed within si)aces in 
the bone, they actually arise from the periosteum of the sinuses. 

These omteomata of the aecessorif sinuses, ethmoidal and sphenoidal, 
are a special form of exostoses, to whi(‘h particular attention has been 
called through the papers of l^ornhaupt anti of Tichof, who have recorded 
78 cases of this rai^e condition. The tumors arise from the periosteal 
membrane lining these sinuses or from cartilaginous rests of the ethmoid 



Fici. 27. — Frontal Ohteophytes. 
(Si)epinHMi from the Warren Museum.) 


(chondral o.steomata), and the growth finally fills the cavity, causing 
its walls to bulge and finally to disappear through pressurt^ atrophy. 
Thus, the tumor may invade neighboring spaces — the or])it, for exam- 
ple — or pass through the base of the skull. Thes(» osteomata are com- 
posed of an eburnated shell covering a central spongy portion ami their 
form depends on the amount of re.si.stance to their growth which is 
exerted by the surrounding structtires. They may sometimes become 
detached through proces.ses of suppuration and fill the distended sinus 
a.s a foreign l)ody. From the fact that the orbit i.s frequently invaded 
they are often spoken of as orbital exostoses. 

Diagnosis . — Most cranial exosto.ses are easily recognized, though 
early in their development they may be mistaken for sarcomata. The 
intracranial projections, when unaccompanied by external evidences of 
the .same process, can only be su.spected by cerebral symptoms, such as 
might follow a local loss of cortical activity. There may be equal 
difficulty in recognizing the frontal and sphenoidal sinus tumors, for 
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until the sinuses liave been opened they may be taken for sarcoma or 
empyema. 

Treatment . — If tlie size of tlie tumor permits; if it gives symptoms 
of compression from intracranial invasion; if it originates in the sinuses 
and causes complications and deformities of the enclosing wall, or if it 
is in any way unsightly, it should be removed. Otherwise, considering 
their slow growth and their benign character, they may be safely left 
alone. When the tumor traverses the bone it must be removed by an 
iiuusion cncurcling it. The prognosis of operation for frontal sinus or 
encapsulated osteomata is bad—or was bad when, in 1894, Chipault 
collected 15 ca.ses, of which only 5 were successful. The others died of 
meningeal infection. Ilergmann suggests that these bad results were 
due to the failure to uinlerstaiul the true nature of the encapsulation, 
for in a properly conducted operation it is necessary to rongeur away 
the wall of tlie cavity and expose the tumor down to its base, which 
shoidd then be chiseled off. Drainage, of course, must 1)C instituted 
when there is a suppurating cavity. 

Parasitic cysts, though exceedingly rare, have nevertheless occurred 
in the crania of the young. They originate between the two tables of 
tlie skull and may reach the size of a fist. A fistula may sometimes be 
formed, (langolphe, in a rei)ort of 52 cases of echinococcus cysts of the 
bones in general, found 4 in the cranial bones, 3 of these having occurred 
in the os frontalis. 

The only treatment is free opening with removal of the lining mem- 
brane and packing with gauze, leaving the cavity to close by granulation. 

Bibluxjkaphy. 
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Sarcoma. -Those originating in the skull do not differ liistologically 
from the commoner sarcomata of the long bones. They take their 
origin either as myelogenous growths from the diploe or as dural or 
periosteal tumors from the membranes, in which case there may be 
abundant new bone formation. The tumors may occur in any situation 
and are no respecters of age or sex. Iiuleed, a congenital osteosarcoma 
of the skull has l)een reported by Neufeld. Their cellular structure 
varies greatly, the spindle- and round-celled varieties being the most 
common form of periosteal growths, while those containing giant cells 
usually originate b*om the diploe. At times they may be highly vas- 
cular and actively pulsating (angiosarcoma). Myxosarcoma, chloroma, 
and cystosarcoma likewise occur. 

It is remarkable how often traumatism seems to play a part, either 
in accelerating the growth of a pre-existing tumor or even in inciting the 
process, for frequently there is a history of an injury which immediately 
preceded the first appearance of the swelling. Certain forms may 
attain large proportions (Fig. 28), particularly the spindle-celled osteo- 
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sarcomata arising from the external cranial surface, and macerated 
specimens showing the spiculated, bony structure of the new growth 
are to be found in most pathological museums. 



Fi«. 28.— Enoumovs Pkkiostf.ai. Saiuoma 

<J»F iHK. I'KMPOKAli liKlilON, WITH ( *Ktt- 
vKAi. Metasta.sis. (Johns Uopkins 
Hospital.) 


foration, filled by the new ti.^.sue, 
of the growth was external, inter] 


A sarcoma which originates from 
the dura may at first give no signs 
other than those of an intracranial 
tumor, though some local tenderness 
of the overlying skull may be pres- 
ent. As time goes on the growth 
invades the skull, which becomes 
absorbed, and the tumor appears as 
a swelling under the scalp. This 
destruc‘tion of bone by invasion (Fig. 
20) is (piite a different process from 
its dc.struction by pressure absorp- 
tion — a process wliich occurs in some 
cases of dural or brain tumors and 
which may lead to a temporary ame- 
lioration of the pressure symj)toms 
in case of an opening sufliciently 
large to relieve the tension. A per- 
may occur, whelluu* the primary seat 
i:d, or in the <liplo(‘. In any case the 


diploi* becomes invach'd laterally, often to a wide ('xtent. . (> tliat a large 



Fk;. 29. - riiARAnK»ii.‘*Tic; Perkokatio.s of the .Skfi.!. from Invasion ok a Sarcoma. 

The rliplrM* is nioit! widely (lestmyed than the tables (Warren Museiini). 

circle of removal becomes ne<res.sary in attempted extirpations. When 
these deeper growths finally appear under the scalp they form sessile, 
dome-like swellings (Fig. 30), a.s the aponeurosis resists their further 
extension for some time. Large subcutaneous veins radiate from the 
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growth through the scalp; this finally becomcJft involved, breaks down, 
and there results an infection of the denuded growth, which fungates, 
bleeds, and sloughs after the usual manner of large ulcerating surface 
sarcomata. 

No form of new growth arising from any of the tissues is more serious 
than these bone sarcromata, and although some of the myelogenous 
tumors metastase late and do not tend to recur after local extirpation, 
this cannot be said of the commoner .spindle- and round-celled forms. 
Their growth is usually rapid. The 
average duration of life is said to be 
not morp than one or two years - a 
shorter time tlian is the cas with 
sarcoma elsewhere, since, in addition 
to the usual visceral metastasis, here, 
intra(;ranial invasion often leads to 
death. The ])eri()stcal growths, therev 
fore, give a better prognosis, since 
(•(U'c^bral com|)lications are often ab.sent 
or d(dayed. 

Sarcomata of the cranial base are 
possibly less common than those of 
the vault, and usually involve the 
bones by extension of a process which 
has arisen in the accessory sinuses of 
the nose or in the orbit. They may 
develop from nasal poly]n or arise as 
l)rimary tumors of the sphenoid, eth- 
moid, or superior maxilla, and in the 
latter case may assume large proi)ov- 
tions before invasion of the skull takes 
])lace. A favorite site for intracranial invasion is through the side of 
the sj)hcnoidal sinus, so that the tumor underlies the Ciasserian gang- 
lion, giving rise to neuralgic pain with more or less evidence of pres- 
sure paralysis of the trigeminal and oculomotor nerves. 

The dimpiosis of .sarcoma in its early and oj^erable stage is often 
difficult, and the determination of its place of origin and histological 
variety is still more uncertain. Gummatous osteitis and periostitis may 
give rise to a swelling similar in consistency and form, and it must be 
empha.sized that the failure of absorption of such a swelling after 
a brief tliough vigoroirs treatment should lead to operative exploration. 
The o.ssifying forms of sarcoma are often regarded as simple exostoses 
until advancing growth reveals their true nature. 

Whether the tumor has < riginated in the diploe, periosteum, or dura 
can only be surmised, and oftentimes an intracranial extension may be 
unsuspected. The myelogenous tumors are supposed to lead to a sepa- 
ration of the external and internal tables in such a way that when the 
growth finally breaks through, their edges slope away from the apex 
of the swelling; when, on the other hand, a surface tumor has perforated 



Fk;. .so. Do.mk-sh.ai'Kk. I{«. 

SAItC«)M.\ OF THK ('KAN: VL VkKTKX. 

Follow i \(j i'u av m a . 

ProV>Al)If* oriKiii in tlie diploi'; rxtj'ii- 
sivp lateral invasion of bone ami of era- 
nial elianiber; inoperabli*. (Massachusetts 
(ieneial IIo>pital.) 


58 


SUU(?KRY OF THK HEAD. . 


the bone by extension from below or above, tlie tables arc not thus 
deformcil. This cannot always be taken a.s an invariable sij>:n, even if 
determinable during life, for the diploi* may be infiltrated and the 
tables separated in the perforating tumors, as well as in those of diplortic 
ori^iin. This is particularly true at the oidy period of their growth 
when they are amenable to operative removal; namely, when small. 
Owins^ to the curved surface of the cranium an .r-ray photograph, even 
though the tumor contain bony elements which throw shadows, will not 
be of any great assistance in determining the character and depth of the 
cranial involvement, though it may throw light on the structure of the 
tumor and possibly serve to distinguish a periosteal from a myelogenous 
growth. 

It must be remembered that cranial hyperostoses may undergo 
sarcomatous degeneration; also that cranial sarcomata may not l)0 
primary. Hence it is necessary to carefully examine the rest of the 
body for a chance .source of metastasis. An examination of the urine 
for the Bence-Jones l)ody should be made, especially in ca.se of a myel- 
ogenous tumor. 

The treatment of cranial sarc'omata offers no brilliant prospect of 
cure. Delays are .so apt to occur, from the insidious onset of the malady, 
from the difficulties of diagnosis, from the usual ])rolonged antiluetic 
treatment, and from the general tendency in paiidess growths for doctor 
and patient to j)rocrastinate, that the operable stage has u.sually passcnl 
when surgical measures arc finally courted. It is probable that an early 
primary growth of the vault may be succe.ssfully extirpated in a large 
number of ca.ses by the circular removal of a wide area of bone enclosing 
the tumor, whether it be of myelogenous or j)eriosteal origin. It is rare 
tiiat such an opportunity pre.sents itself, and most of the operative 
attempts have been made in ca.ses in which recurrence was i)ractically 
a.ssured. At best the.se operations are critical and bloody ones. 

' Bloodgood's studies of the material from Halsted's clinic have 
shown that, with the exception of the myelogenous .sarcomata, operation 
for this form of neoplasm on the extremities, except as a palliative 
measure, is practically futile, for, even with early amputation, death from 
internal metastasis in from one to three years is almost inevitable. In 
the myelogenous tumors, on the other hand, a local operation is as 
likely to cure a.s is an exten.sive removal. The same thing probably 
h Jds true for the cranium. 

Carcinoma of the skull occurs only as a metastatic process or by 
dire<!t invasion from the scalp, (’ertain cancers of the breast, prostate, 
etc., seem to be particularly disposed to give meta.stases to the cranium 
and spine. The former may be multiple and may reach a large size 
(Fig. ID). Their appearance and method of growth is similar to the 
medullary sarcomata; their prognosis is hopele.ss. 

In myeloma (KahleFs disea.se) w'e have to do with a tumor-forming 
disease of the marrow, which leads to absorption of the bone, to patho- 
logical fractures, and finally, as the proce.ss is a multiple one, to painful 
and incapacitating deformities. This disease, which in the present 
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state of our knowledge is absolutely incurable, is definitely recognizable 
by the presence in the urine of an albuminous body known under the 
name of its discoverer, Hencc-Jones. The cranial vault may liecome 
involved in this disea.se, and as the albumosuria, so far as is known, 
precedes the presemte of any visilde bone tumors, a certain diagnosis 
can thus l)c made. Such a tumor, in the absence of other skeletal 
evidences of growth, might be mistaken for a’medullary sarcoma. Its 



Ficj. -Ui.t'KH.vnNtj Metastatic Carcinoma of the Frontal Hone. (Johns Hopkins 

Jlospital.) 


removal would i)C futile, as it is merely the local expression of a general 
disease. 

Chloroma is a rare form of growth, occurring in young people and 
associated with leukemia. The tumors are due to hyperplasia of the 
bone marrow and are especially common in the bones of the cranium 
or face. They have a rapid growth and metastase like most malignant 
sarcomata. The tumors on section have a greenish color, the source 
of which is unknown. 
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INJURIES OF THE CRANIAL BONES. 

“The reason for applying; the trepan springs from the nature of the 
mischief whicli the parts within the cranium liave sustained, and not from the 
accidental ilivision of the bone.” — Peucival Po'it. 

“II y a probablement imlication do tn'paner toutes h*s fois (pi' on doute 
qu' il y a lieu de le faire." — L euoi est. 

“La neccssite du trepan me parait une longue et di'plorable erreur." 
— Malgaiune. 


Injuries of the «kull are eommouh' ilivitleil into those which are 
characterizeil by a local wound alone, whether contused, incised, 
punctured, or gunshot, and those which are accompanied by a fracture. 
This seems like a distinction without a difference, since a fracture can 
hardly occur without evidence of a local wound, contused or otherwise; 
and. on the other hand, it is the exception rather than the rule for an 
incision, a puncture, or a bullet wouiul to fail to produce a certain 
amount of splintering of the bone. Nevertheless, lines of fracture and 
local comminution need not accompany these wounds, for even a missile 
like a Indict may enter and emerice from the skull and leave as cl(‘an-cut 
openings as would be made with a trephine: and a flaj) of l)one may l>c 
elevated l)y a blow with a heavy, sharp-edged wcaiK)n just as in an 
operative wound an osteoplastic flap may be |)urposely rais(*(l for 
intracranial exploration without there being any injury of the bone 
beyond the confines of the accidental or of the intentional incision. 
In this respect there may be some reason for our adherence to the 
time-honored classification. 

Cranial injuries in them.selves are of less consefiuen(*e than corre- 
sponding skeletal lesions elsewhere. Fragments are not subject to 
displacement from the pull of attached muscles; defects due to the loss 
of bone are not crippling; enforced bodily (juiet is not demanded. 
Their .seriousnes.s lies in the associated lesions of the bndn, which rarely 
e.scapes .some degree of injury; hence it is the complications on the 
part of the nervous .system which attend injury or fracture of the skull, 
rather than the cranial lesions themselves, which are of jirimo moment. 
The.se complications are multitudinous and will sub.se(|uently be con- 
sidered. 

Wounds of the Skull.— Contusions u.sually pass unobserved 
unless a complicating injury has occasioned death, when they may be 
disclosed at autop.sy. A brui.se of the bone, whether from a fall, a blow, 
or a .spent bullet, may lead to an effusion of blood under the pericranium 
or in the bone substance itself, producing an ecchymotic area which 
proves le.ss resistant to incision with the saw or trephine. It is neces- 
sarily a.ssociated with an overlying contusion of soft parts, but the 
vascularity of the strictures is .such that nutritional disturbances rarely 
occur, and an uncomplicated contusion should run its course without 
symptoms. 

The chief danger of these lesions lies in their susceptibility to infec- 
tion, for, owing to the diminished bacterial resistance of such an area, 
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a local osteomyelitis may ensue, as has been described. The specimens 
of so-called contusion which are to be found in our museums, showing 
an area of softened bone or a shell of the outer table separating by 
a process of demarcation from the surrounding intact skull, are proba- 
bly an evidence of infection superimposed on a contusion (Fig. 32). 

Simple contusions whi(;h have led to no immediate symptoms may 
stimulate the pericranial osteoblasts into activity, so that local thick- 
ening of the bone in the form of flat hyperostoses may appear. Thase 
irregular i)rominenc(‘s may again reabsorb or, on the other hand, may 
develop into permanent exostoses of the outer or inner tal)le and may 
lead to symptoms demanding an operation, especially when the pro- 
jecrtion takes place from the dural side. It is not uncommon, after 
a supposedly simple and uncomplicated contused wound, for insidious 
mental changes to apf)ear, especially in old people; and in the young it 
is not at all uncommon for epileptiform seizures to date back to such 





Fus. '. i 2 . ' Mackkatko Ski i.i. Simwixt: So-i’ai.i.kd Akka of Conti siox (HkIU area) at Pole of 

Impact. 

Dm* probalily to early stawe of iiifeeticni; note meridional fissure. (SurKeon General’s Museum.) 

iiii injury. is attrilnjtable in all probability to an accompanying 

extraviusation of blood, liowever small, upon or within the cortex, the 
organization of which .starts up a pi’ocess of fibrosis, which, in tlie aged, 
may greatly modify the histological character of a large surface of the 
brain and resemble the changes of incipient paralytic dementia. 

The immeiliate treatment is purely symptomatic, for unless the 
contused bone be complicated by an open scalp wound, by osteomyelitis 
or intracranial .symptoms, its presence can only be conjectured. 

Incised wounds of the skull are more commonly wounds of intent 
than acciilent, and are often produced by saber cuts in warfare or in 
civil life through attacks of a homicidal nature, with heavy, sharp-edged 
weapons. They may he unaccompanied by fracture in its true sense, 
and the incision in the hone may remain limited to the line of impact of 
the weapon. They may te “penetrating” or “non-penetrating,” 
depending upon whether the weapon has entered the cranial chamber 
or has been stopped by its walls. They need not necessarily be asso- 
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dated with cerebral symptoms unless the woiiml actually penetrates, 
for the blow is apt to be a glancing one anil the injury confined to 
a superficial cut of the outer table; it may even slice off a circular shell 
of bone of greater or less depth, leaving it attached by a pedicle of soft 
parts. A single blow of this kind, with incision, may not even stun the 
patient. I have known a man to walk into the hospital after receiving 
such an injury from a sharp hatchet, he having turned and knocked 
down his assailant and held him until help arrived. 

A non-penetrating w'ou.id may lead to concussion or contusion or 
even extensive intracrani. 1 hemorrhage, due to the jar of the blow alone; 
a penetrating wound is not only liable to these complications, but to 
others, especially to infection, since septic material may be carried in 



Fi«. — Mui.tipi.e Sabke Cuts with ani» without Akhoctateh Linear Fkactumem. (SiirKPon 

Gciicral'.s Miiseiiiii.) 

through the cleft in the bone. It has been said that incised wounds 
may occur without accompanying fracture, but in case they are made 
by wedge-shaped cutting weapons lines of fracture may l)e expected to 
radiate from the ends of the incision (Fig. These “splitting frac- 

tures^' tend to snap together on removal of the weapon. When ini'ised 
wounds have penetrated we may expect to find some splintering of 
the inner table with a depression of fragments, for mechanical reasons 
to be given later on. 

The prognosis of these wounds, especially when non-penetrating, 
is good. They are open from the start and if treated antiseptically 
their mortality, even in warfare, is not high, especially when brought 
into contrast with bullet wounds. It should be an invariable rule to 
trephine and drain all penetrating wounds. 
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Punctured wounds are produced by pointed weapons and they 
again are usually wounds of intent. The knjjfe, foil, dagger, bayonet, 
arrow, or similar weapon which inflicts them is more apt to be directed 
against a part of the body where the weapon is less likely to be deflected; 
hence cranial injuries of this character are comparatively rare. They 
are of serious import only when penetrating, and as such they are more 
likely to occnir at the base of the skull, through the orbits or nose, or in 
other situations where the skull is thin, as in the temporal region or at 
the occipital base. 

The point of a weapon entering by such an approach will be steadied 
by the external soft parts and thus may penetrate without glancing; 
this is especially true of orbital wounds from duelling swords, even 
from sharp sticks, etc. On tlie 
vertex, however, especially in the 
adult, a heavy blow and one ad- 
ministered perpendicularly is nec- 
essary for penetration. When so 
directetleven a thin-bladed weapon 
may penetrate, and, what is more 
important, may become wedged 
in its wound of entrance and be 
broken off in the effort of extrac- 
tion. 

The lesion made by these punc- 
tured wounds — even over the ver- 
tex where the skull is thick, has a 
well-developed diploi* and a distinct 
inner table — may ])e nothing more 
than a clean-cut incision with no 
splintering whatsoever (Fig. 34). 

Such a wound was present in the skull figured on page 211, illustrat- 
ing a subcortical hemorrhage whi(?h residted from a' puncture made 
with an ordinary pocket-knife. 

The serious nature of these wounds lies not only in the possibility 
of such an intracranial bleeding, but in the extreme likelihood of an 
infectious meningitis or cerebral abscess following the inoculation of 
septic material. Were it not for this there would be but little more 
risk from such injuries, provided that a meningeal artery, the longitu- 
dinal sinus, or one of the important cerebral veins or arteries has escaped 
injury, than attends the exploratory punctures of the ventricle — an 
operative procedure which represents, when made with a drill, a typical 
punctured wound of the skull. 

Owing to septic complications a punctured cranial wound has long 
been accredited with especial danger, and it is one of the few forms of 
cranial injury concerning the treatment of which there is common 
agreement. If the case presents itself early it is wise, after making 
the usual preparation for any cranial operation, namely, shaving and 
disinfection of the scalp, to enlarge the wound by linear incision. A 



Fig. :U. Simple Penetrating Wou.no ok 

Ani'i/r C’uANi.vL V'aui.t, without Frac- 
ti’kk; made bv Knife Blade. (Warren 
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button of bone which includes the puncture should then be re- 
moved with a large trephine, in order to disclose chance frag- 
ments of displaced bone from the inner table or the broken point of the 
weapon. If there is evidence on exposing the dura of a cortical hem- 
orrhage it may be wise either to enlarge the opening or to turn down 
a large osteophxstic bone flap with the original trephine opening at its 
center. In this way alone can a clear view l)e had of the intracranial 
conditions. Only in case the puncture lies over the neighborhood of 
the longitudinal sinus is it impossible to furnish such a generous area 
of exposure; a sinus injury can oidy be packed in order to control 
hemorrhage. If there exists any doubt whatever as to the cleanliness 
of the wound a drain must l>e left from the cortical lesion through the 
open meninges and original trephine opening and the wound allowed to 
close by granulation. There are oft-repeated tales of untreated pene- 
trating wouiuls in which a weapon like a knife-blade or i)oint of a foil 
has been broken off and has remained for years in place, penetrating the 
bone, meninges, and brain without giving serious symptoms. 

FRACTURES OF THE SKULL. 

Terminology. — The skidl may be said to be fractured in distinction 
to its being wounded when, as the result of a blow, it becomes cracke<l 
or broken into more or less separate pieces. These irijuries are classified 
in a variety of ways: 

(а) According to the mechanism of their production. 

(б) According to the presence or abscn(*e of a communicating wound. 

(c) According to the form as.sumed by the fragments. 

(d) According to their situation. 

(а) Depending on the mechanical factors at work in their j)roduc- 
tion. they are distinguished as (1) hurstintj fractures ami (2) fractures 
due to local depre.ssion or indentation — so-called bendhuj fractures. In 
the ca.se of fractures the result of penetration by modern high-V(»locity 
projectiles a further mechanical element comes into play,, producing 
expansion fractures through the explosive force of hydrodynamic action. 

(б) Fractures are open or compound when they are exposed by 
a wound of the overlying soft parts; they are simple or closed when the 
soft tissues covering them remain intact. 

(c) According to their form they are distinguished: as linear or 
fissured fractures when the bone is merely cracked without displacement; 
as a fracture by diastasis when there is a simple separation of the sutures; 
as comminuted or fragmented fractures when the lines of fracture inter- 
sect, so as to Isolate separate particles of bone; as depressed fractures 
when fragments of bone, whether of the entire cranial thickness or of the 
inner table alone, are driven below their spherical level; as perforating 
fractures or fractures mith loss of substance when they are the result of 
punctured wounds or when the fragments at the seat of the penetration 
have been carried away, leaving a defect, as is the case in most pene- 
trating bullet wounds. And of these chief varieties many subdivisions 
may be made. 
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(d) Lastly, depending roughly on their anatomical situation, they 
are distinguished as fractures of the base and ftactures of the vault, and 
although the two are often combined they may exist separately and 
have different characters. Thus, fractures of the base are usually linear 
and their fragments, if comminuted, are rarely displaced, for the base is 
much less accessible to direct injury; hence, fractures there are usually 
the indistinct result of violence applied elsewhere. On the other hand, 
the vault is directly exposed to injury and local comminution with dis- 
location of fragments is common, and as the bone is thick and has 
two determinable layers there are special influences which modify the 
character of the fragmentation. 

(a) The iVlechanisfn of Fractures.— Bending, Bursting, and 
Expansile Fractures. — Regarded as a hollow shell of bone which pos- 
sesses elasticity sufficient to rebound when dropped, the cranium must 
needs differ from all other bones of the skeleton in the mechanism of 
its injuries. Certain of the physical laws which explain the peculiar 
form assumed by these injuries are known to us; others are still in dis- 
pute, and though, from a strictly clinical point of view, of chief im- 
])ortan(!e is the knowledge that under certain conditions breaks occur 
in a certain manner and lead to certain complications, we naturally 
search for an ex|)lanation of the reason why they so occur, even 
though this information may in no wise affect our diagnosis, prognosis, 
or treatment. 

Teevan, Wahl, llauber, Felizet, Aran, Bohl, Bruns, Bergmann, 
Kocher, and a host of others have undertaken clinical and experimental 
investigations directed toward the elucidation of the underlying prin- 
ciples governing cranial fractures. 

We must take into consideration the double effect of an impact, for 
the V)low may prod\ice (1) disturbances which are direct and chiefly of 
local consequence, and (2) those which are indirect and lead to solutions 
of continuity at a distance. Setting aside for the moment its irregu- 
larities and considering the skull to be an elastic globe, an impact will 
momentarily lessen its diameter in line of the blow, and force nearer 
together the point or pole of impact and the point on the sphere diamet- 
rically o})}iosite. As the impact forces the poles together it will at the 
same time bulge out the sides of the sphere and thus increase the 
equatorial circumference and, in a lesser degree, the circumference of all 
the other circular p anes which lie perpendicular to the polar diameter. 
If the distortion following the impact is inconsiderable the skull, owing 
to the elastic rebound, will resume its former shape unimpaired. If 
the distortion, on tlie other hand, is so great as to overcome the molecular 
cohesion of the bony particles, they will be disrupted. This may take 
place (1) as a rupture or bursting of the bone in parts remote from the 
poles of impact where cranial dimensions have been increased to the 
point of overcoming tensile strength of the particles, and (2) as a local 
indentation at the pole of impact where cranial dimensions have been 
diminished to the point of overcoming the local resistance of the par- 
ticles to pressure. These two qualities of elasticity — tensile strength 
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and resistance to pressure — have been the objects of special study by 
Raul)er, who has shown that resistance to pressui*e is a third greater 
than tensile strength. This, however, does not mean that fractures are 
less likely to occur at the pole of impact than at a distance, for other 
factors come into play. 

Before going further, specific examples of the direct and the indirect 
effects of an impact may be given to illustrate the difference between the 
bending and the bursting fractures of von Wahl. 

In a drunken brawl a laboring man was struck on the forehead by the 
corner of a heavy bottle usetl as a club. There resultcul a local indentation witli 
a round, cup-shape<l tlepmssion about 8 cm. in iliameter. Here was a typical 
Ixmiling fracture, the injury having Ihh*!! restricted to a comminution of tlie ar(»a 
immediatel}' surrounding the pole of impact, due to overcoming tlie resistance to 
pressure without any radiating lincM of fracture from bursting. 

On the other haiul. a ship-car|K‘nter*8 head was caught betw<H*n the flat sur- 
faces of the sitle of a vessel upon which he was working and a heavy swinging 
Ixam. The jK)le.s of Impact, as repn'sentetl by the bruises subsec[U(‘ntly found, 
were practically over tlie parietal eminences. There wa.s no local injury to the 
l>one at these {xiles, but a single linear fracture connectcil them by running 
across both temjH^ral bones and into the middle fos.sa‘ of the base of the skull. 
Here we have a typical bursting fracture, the bony injury having taken jilace at 
a distance from the |)oles of impact, due to the overcoming of the tiuisile 
strength or cohesion of the particles at the base in consc‘(|ui*nce of tin* iiuTcasetl 
equatorial diameters. As is usually the case, the fracture had occurred in the 
direction of a meridian connecting the jwles and in the line of that pjirticuiar 
meridian which passes through the weakest part of the skull; namely, at the 
base where cohesion is most easily overcome. 

Local Character of Injuries through Bending. — These fractures 
usiialh- re.sult from the .sharp impact of a body with a <*omparatively 
small .surface. Such a blow expends its force quickly and a rebound 
occurs before the form of the skull, jis a whole, has been .sufficiently 
altered to produce lesions at a dLstance. At the pole of impact the bone 
is broken and the displaced fragments do not resume their former 
position (Fig. 35). 

In spite of its greater thickne.ss and vaulted construction fractures 
of this sort are more common on the expo.sed calvarium than at the 
inaccessible ba.se. The character of the le.sion, furthermore, is influenced 
by the structural peculiarity of the bone; namely, its two dense tables 
separated by a spongy diploc*. Owing to this, an indentation which 
leads to a bending fracture will cau.se the inner table to splinter and give 
way l>efore the outer. In consequence we not infrequently find fractures 
limited to the inner table — a circumstance known even to the earliest 
winters in medicine, who explained the phenomenon on the supposition 
that the inner table was more fragile or brittle than the outer one; 
hence the “ vitreous surface. Not until Teevan's studies was the 
proce.ss satisfactorily explained on the ground of tensile strength or 
cohesion of particles on the one hand and of resistance to pressure on 
the other. There is no simpler illustration than the oft-used one of 
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a green stick broken across the knee. The cranial impact leads to 
a local indentation, which tends to pull apart , the particles comprising 
the inner table and to drive together those of the outer (Fig. 36). In 
certain rare cases the process may be reversed and the outer table alone 



Fia. 35. — Outer ani> Inner Cranial Surfacep, Showing Fixed Indentation from Bending 
Fhac-turb of the Vault, Involving Both Tables. 

Note genera! circular outline with single radial fracture by diastasis — compare with (D) Fig. 36. 

(Surgeon General’s Museum.) 


suffer; this implies a blow from within. Both Teevan and Bergmann 
have given instances of such lesions; thus, after traversing the cranial 
cavity, a spent bullet may strike the inner surface of the skull and 
fracture the overlying outer table alone. 
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If the force of the blow has been expended by the time the inner 
table gives way, it alone suffers fracture; if it continues, the outer gives 
way as well, but in the latter case it is always to be borne in mind that 

the inner table splinters over a 
wider area than the outer. A lesion 
which is limited to the inner table 
alone can only occur in a skull well 
provided with diploi’*, and conse- 
quently in infancy and old age the 
bone will usualh' give way through- 
out its entire thickness at the same 
moment. 

These bending fractures may be 
associated with little or no dis- 
placement of fragments; they may, 
on the other hand, lead to a marked 
depression whose floor is made up 
of firmly wedged fragments from the 
two tables. They, furthermore, are 
u.sually bounded l)y an irregular 
circular fi.ssure. into which lines of 
fracture radiate from the central 
point of impact. .\n excellent ex- 
ample of such a circular fracture 
from bending occurs among the 
comparatively rare instances of this 
form of fracture at the !>ase, when, 
a.s the result of a fall upon the but- 
tock the impact is transmitted to the 
occipital bone through the spinal 
column, and the circular fracture more or le.ss clearly surrounds the 
foramen magnum. 

Distant Effects of Injuries through Bursting. — A diffuse blow 
from a flat .surface is prone to cause effects at a distance, just as a con- 
centrated one from a small body is apt to produce local effects. A 
bursting fracture of typical form, comparable to the lesions which von 
Bruns has produced experimentally by compressing skulls in a vice to 
the point of fracture, was cited in the clinical note given above, but it is 
unusual for the head to be caught and squeezed in this way. An 
analogous injury may occur when, lying on a hard surface, it is struck 
by a failing body, though a violent blow against one side of the cranium 
alone — the head it.self usually being the moving force- is the more 
common method. Though the striking surface, favorable for a bursting 
effect, should be a flat one, it is common enough for some forms of 
impact, which produce primarily an indentation, to cause a l)ursting 
of the skull as well, in ca.se there is no immediate rel)Ound and if the 
force exerted be .sufficient. Thus, we often find meridional fissures 
which radiate from a local Ix^nding fracture fFig.s. 35, 37, 46) situated 


FlO. 36.~I|.LI’STKATING MKrtlANICAI. Prin- 

ciPLK or Bending Fractures. 

A and B, Arrow shows direction of im- 
pact [.3 and 4 are draRRcd apart until tensile 
strength is overcome; 1 and 2 arp cr«>wde<l 
together until resistance to pressim^ is over- 
come (Teevan)]. C, showing p^js'^ilile effect 
on inner table ahme; D, sliowiiu; iK>ssibIe effect 
on both tables. 
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at the pole of impact or, indeed, even in’ the ab^nce of a polar fracture 
(Fig. 32). 

Thus, most fissured fractures are an expression of the indirect or 
bursting effect of a blow, and inasmuch as the base of the skull is more 
fragile than the vault these fissures occur most readily in this region 



Fi<!. H7. '■ Fi»*»*ureii Fractures at the Oc?ctpital Base from Bursting, not Involving Foramen 
Magnum. (Warren Museum.) 

(Figs. 37 and 38). Having oftentimes no apparent connection with 
any le.sion at the point of impact they naturally are spoken of as the 
indirect result of violence. 

The view tliat tliese injuries at a distance are due to the effects of a counter- 
injury or contrecnup - Vi term introduced by French surgeons in the latter half of the 
eight(*(‘nth c(*ntury -is tme which remains popular, though it has been shown to be 
mechanically wrong. Molecular oscillations, .sc*t up at the pole of impact, were 
supposed to traverse the skull in meridional directions anil, concentrating at the 
opposite pole, to lead, through vibration, to a local lesion tliere, even though the 
force may have been insufficient to proiiuce a fracture at the point where the injury 
was received. .\s fractures could not l>e produced experimentally in this way, 
Aran propounded a theory of irradiation: this in turn has been modified, since the 
observations of von Hruns on tlie elastic pro|)erties of the skull, by that which 
accredits these distant injuries to rupture consequent upon a change of form, a view 
which has receiviMl the support of the more recent studies of Messner, Hermann 
and others, more especially of von Wahl. By them it has been shown that the line 
of the fissure takes a direction parallel to the polar diameter and tends consequently 
to follow one of the meridians of the sphere. Other things being equal, the fissures 
would doubtless begin in the eipiatorial zone of one of these meridians and follow 
the line of least cohesive resistance toward the pole of impact. Inasmuch, however, 
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aa one hemisphere (the base) of this cranial spheroid is the weaker, no matter in 
what direction the polar diameter of the im|>act lies, tlic ])ortion of the meridian 
which passes through the base will be the one first to give way, whether it happen to 
be near the pole or near the equator. Thus, either a blow ilirectly upon the vortex 
of the skull, a lateral squet^ze, or a unilateral blow might cause a bursting fracture 
with a basal fissure whicli occupies precistdy the same situation. Most of these 
meridional fissures from bursting tend to cross the basal fossie, anterior, middle, or 
posterior, in a transverse direction, though longitudinal cracks are occasionally 
found, particularly when the polar diameter of impact happens to connect the brow 
and occiput. It must be borne in mitul too that the fissures m^ed not be single, but 
there may be .several meridional lines of radiation, and tliis is particularly apt to bo 
the ca.se when they radiate from a bending fracture and are not simply the result 
of bursting alone. 

Not only the bas(\ but the vault as well, has certain areas of structural weakne.ss, 
in which these fissures will naturally occur. As pointed out by Hilton, there aro 
certain so-called buttres.ses which .starve as .siq)|)orting arches; an antc*roposterior 
arch from glabella to occipital protuberance aiul two transverse arches. Tlie 
anterior of these has its base upon the external angular |)roces.scs am I pas.scs up 
through the frontal eminences to the mid-line; the po.sterior re.sts upon the basilar 
proces.ses and arches through the parietal eminences to the mid-line. I'ach of these 
arches is continue<l into certain areas of the base itself, which are relatively stronger 
than others; the antemposterior into the body of the ethmoid, sphenoid, and basilar 
process; the transverse frontal into the wings of the sphf*noid; th(‘ transverse parietal 
into tlie jietrous bones. Between the.se butt*'e.s.ses tin* lames are relatively thin and 
this is particularly true of the .space betweem the frontal and the parietal arches, 
where lines of fracture which pa.s.s down into the middle fos.sir at the base are es|X'- 
cially apt to \ye found. 

Thus, whether they involve the ba.se or vault, bursting fractures are theoretically 
liable to occur in the interspaces between these arches and their basal continuations. 
On this theory of structural weakne.s.s alone it can be understood that lines of bursting 
fracture may be deflected, from the meridional plane which they theori*tically should 
follow, into other channels. It is Felizet^s view that they pass downward between 
the buttres.ses of Hilton to the nearest b:i.sal fossa. This may explain the re.sults of 
Aran's inve.stigations; namely, that tliere is a definite relation betw(?<*n the .seat of 
impact and the resulting ba.sal fracture and that fractures reach the base by the 
shortest anatomical route rather than in a meridir)nal directit)n. Thus, a l)low upon 
the occiput may lead to a basal lesion in the posterior fossa rather than by one 
situated at the countc»rpole of the skull. 

We learn from these oh.ser vat ions that bursting fractures need not 
be a.s.sociated with any displacement of bone, but that linear cracks 
occur which have a tendency to run into the nearest weak portion of 
the cranial base. These cracks or fissures enter the middle cranial 
fossa? more often than the anterior or posterior, and it is Walton\s view 
that they often seek out the sella turcica, which presumably is the 
weakest point of all (Fig. .*W). 

There are factors other than tho.se already mentioned which are 
thought to modify the direction of these cracks from bursting. Among 
them are the foramina and the sutures. Whether the fractures tend 
to seek or to avoid the l>asal foramina is a matter of dispute. It seems 
to depend upon the relative strength of the rim of the foramen and the 
neighboring bone. When the rim is thickened and strong, even so large 
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a defect as the foramen magnum need not an evidence of local 
weakness (Fig. Ii7) ; no more need a trephine opening in the vault in any 
way weaken the elastic strength of the cranial sphere. Nevertheless, 
there are certain foramina which are apt to be involved, as the posterior 
lacerated space, the foramen ovale, and the facial and acoustic foramina. 

The sutures, on the other hand, often serve to deflect fi.ssures from 
the direction which they should have taken by mechanical laws. This 
is especially true for the skulls of young individuals. (See Fractures 
by Diastasis.) 



Fn;. ;}8. “Rase of Ski;ll .Showing Typical Bcrptino Fracture Passing through Middle 

Fuss,*: A.ND .Sella Turcica. 

The Explosive Effect of Hydrodynamic Force. — The introduction 
of the modern firearm, with its peculiar non-deforming, hard-mantled 
projectile, has brought an entirely new element into the mechanism of 
penetrating gunshot wounds, particularly those involving the cranium. 
It has been made the subject of special study by Kocher, von Bruns, 
Coler, and Schjerning. When such a projectile, with its extreme 
initial velocity and great penetrating power, traverses the incompres- 
sible semifluid bniin, enclosed as it is within a solid covering, it exerts 
an enormous explosive (hydrodynamic) force against the inner cranial 
surface. Were the cranial (‘hamber empty a simple penetrating wound 
of entrance and exit woidd residt, but being full the tremendous force 
is transmitted against all points of its inner surface and consequently 
its walls become shattered into fragments. 

(b) Clinical Varieties of Fracture. — By the qualification 
simple or compound or, possibly better, open or closed, we indicate, as in 
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skeletal lesions elsewhere^ that the fracture is covered by intact soft 
parts or communicates with the air through an external wound. The 
distinction is possibly of less vital significance than formerly and, 
indeed, here more often than in any other part of the body we delib- 
erately, by operative explorations, turn simple fractures into open ones 
for the replacement of dislocated fragments or to avoid other compli- 
cations. In compound fractures of the base, however, we are almo.st 
as helpless in the pievention of infection as were our predeces.sors ; for 
when these injuries communicate with the ear, the pharynx or the 
sinuses accessory to the nasal cavity, where pathogenic organisms lurk, 
a doorway which we cannot reach is opened to infection. A compound 
fracture of the base from other cau.se than bursting is unusual, though 
it may occur when a weapon, a bullet, or other missile has entered the 
skull from l>elow. In such a case careful .surgical cleansing and drainage 
is demanded. 

Fractures According to Their Form. — Fissured or linear frac- 
tures, as we have seen, are the u.sual result of bursting; they tend 
to take a meridional course, radiating from the pole of impact, and, 
further, owing to its structural weakne.ss, they more commonly occur 
at the base. When the skull resumes its former shape, after the moment 
of deformation which cau.ses the bones to spring apart, the fissure will 
close tightly, provided there has l)ecn no a.ssociated fragmentation. 
At the moment of separation of a fissure. sub.stances like hair, i)ortions 
of headgear, or pieces of the inis.sile which inHi(*ted the blow may either 
1x5 introduced wholly into the cranial chamber or be caught in a vice-like 
grip when the edges again snap together. It acts like the “ meridional ” 
crack in a child\s hollow rubl)er ball, which gapes when its poles are 
compres.sed. 

A fissured fracture may occur as a single linear crack (Fig. .S2); 
it may fork or branch (Fig. 44), or there may be multiple fi.^sures ra- 
diating from the point of impact (Fig. 40). A simple linear fissure may 
clo.se .so snugly as to 1 x 5 difficult of detection even on direct exposure. 
Attention may 1x5 called to it, however, by the extru.sion, along the 
clo.sely approximated edges, of fine drops of bUxal. After death this 
dr^s not help and at autop.sy fi.ssures may escape other than the clo.‘<est 
scrutiny. In other instances, whether from interj)()sition of tissue or 
from some dislocation of fragments, an extensive meridional crack may 
continue to gape. Such a condition, especially when the fi.ssure has 
included the vault, may be detected by percu.ssion, or when the head 
has been shaved, by au.scultation combined with percu.ssion, the blow 
eliciting a ‘‘ hollow-cask .sound. Furthermore, there will be tenderne.ss 
along the line of fracture, though this is of little aid in uncon.scious 
patients. It is to be remembered that sutures are often mistaken for 
fissures. 

Linear fractures, though simple in them.selves, are especially prone 
to be accompanied by intracranial complications, for their very presence 
indicates a diffu.se blow the effect of which is usually widespread. Hence, 
cerebral contusions are common. The fissures often run across the 
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meningeal grooves and lead to extradural extravasations (Fig. 98, 
p. 187), and more or less subdural hemorrhage is the rule in the linear 
fractures of the base. 

The treatment, therefore, resolves itself into the treatment of the 
complications rather than of the fracture — viz., the evacuation of the 
clot in an extradural hemorrhage; the drainage of the cerebrospinal 
space if subdural hemorrhage or edema has been sufficient to cause 
bulbar symptoms. 

Fractures by Diastasis. — Linear fractures may be deflected into 
one of the sutures (Fig. 30), due to the fact that, before the complete 
obliteration which they may undergo late in life, they offer less resistance 


Fui. 



39. — FiiAt'TrKK liY Diastakih Showing Linear Fissure Deflected into the Coronal 
ScTCRK. (Warren Museiiin.) 


to the cranial deformation than does the bone elsewhere. In the young 
the lesion may occur as a true separation of the bones. 1 have seen at 
operation upon a child of twelve, whose head some days before had been 
caught and laterally squeezed, a simple diastasis of the coronal suture, 
which had torn the dura, leading to the escape of cerebrospinal fluid 
under the scalp (spurious meningocele); at no time had there been. any 
cerebral symptoms. In the adult, on the other hand, the process is 
necessarily more than a simple diastasis, for union is so firm, owing to 
the close dovetailing of the irregular bony margins, that separation 
of the sutures cannot occur otherwise than by a break. 

Comminuted fractures are those characterized by more or less 
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fragmentation or splintering. The comminution may be confined to 
the area of impact or the entire cranium may be broken into pieces. 
Being a common result of local deformation or inbending at the point 
of injury, they are usually situated on the vault and depend for their 
production on the character not only of the blow (a sharp one with 
quick rebound), but also of the striking body. 

From the standpoint of the bony lesion itself they are more serious 
than linear fractures, owing to tlie usual displacement of fragments — 
fractures with depression. This in its simple form is schematically 
shown in Fig. 36. lOxtensivc comminution, however, may occur with 
little, if any, dislocation of the broken pieces (Fig. 44). We may, 
furthermore, in the elastic skulls of infants have ilepression with no 
comminution or, indeed, with a total absence of fracture. Finally, in cer- 
tain rare cases fracture may occur with actual elevation of a fragment 



(Fig. 40). These effects, however, are unusual; comminution and 
depression commonly go hand in hand. Hence they will be considered 
together. 

The comminution and depimsion may affect the inner table alone 
(Fig. 41) or both tables, in which case the fragments may consist of the 
entire thickness of the skull or, in diploetic skulls, of the separated 
tables. When thus separated the fragmentation of the inner is always 
more widespread than that of the outer. The fragments may form 
a cup-shaped depression, often termed by English writers ‘‘pond 
fracture” (Fig. 43), or they may become tilted at the periphery and 
slip under the intact cranial edge. We thus have peripheral or central 
depressions (Fig. 42). 

From the pole of impact in comminuted fractures tliere are often 
numerous radiating or meridional fi.ssures; these in turn are often con- 
nected by zonal lines of fracture, like the connecting strands of a spider's 
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web; and in these cases the farther 
from the point of impact, the 
farther apart are the zonal lines, 
and (ronsequently the lar^ijer the 
fra^^ments. When comminution 
is the result of diffuse blows, as 
in the skull of the “buttin^^'' 
neji^ro in the Sur^^eon-Generars 
Museum, or when it follows falls 
from a ^reat height, irregular 
fragmentation, like a lu’oken egg- 
shell, may occur, with fissures 
having no definite configuration. 

Almost all punctured or pene- 
trating wounds are accompanied 
by more or less local fragmen- 
tation, with depression, which 
particularly affects the inner table. 

Depressed fragments may heal 
in ))lace and their irregularities 
become, in the course of time, 
largely smoothed off (Fig. 4JD. 

Perforating fractures are due 
to cuts, to stab-wounds, to the penetration of sharp tools which 
have fallen from a height, to the blow of a pick, the thrust of a bayonet, 

and what not. They are associated 
with more or less fissuring, with 
fragmentation and with depression 
of fragments, especially of those 
broken from the inner table about 
the margin of the wound. Their 
coui’se, diagnosis, complications, and 
treatment do not differ materially 
from that of wounds of the skull 
(p. 63"), unassociated with fractur- 
ing, though produced by similar 
agencies. When a portion of bone 
has been carried away, leaving a 
defect, they are called fracturca with 
loss of substance (Fig. 42). 

One particular group of perforat- 
ing fractures deserves special con- 
sideration; namely, those which are 
the result of wounds from firearms. 

Gunshot Fractures. — In their 

simplest form these are perforating 
fractures which produce a circular loss of substance. When the result 
of a wound at short range from the modern small-arm, we have seen 



Fio. 42 . — Diagram OP (A) CoMMiNTTKi) FiiAr- 
TURR WITH ('kNTIIAI. DKI•HK.•*^^H>N; ( B) 
ONK WITH Pkkiimif.kai, Dki'kkhmion; tC) 
ONK WITH LomS ok SlHlHTANrK. 



Fig. 41 . — Commintted and Depressed Fracture 
Limited to Inner Table. (Surgeon Gen- 
eral’.s Museum.) 
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that the skull may be burst outward by the explosive action of hydro- 
d^mamic pressure (Fig. 44). We have learned, too, that these are 
compound or open fractures; that they are almost always comminuted 
ones with some depression of fragments; and, finally, that tliey often 
lead to sepsis, hemorrhage, or other intracranial lesions, which make 
of them a particularly dangerous and crippling form of injury. 

There are, however, other types of gunsliot fracture less serious, 
since they are non-perforating. Thus, the direct impact of a heavy 
spent ball may fissure or indent the skull without proilucing more than 
a bruise of the scalp. Again, a bullet may pass through the scalp and 
graze the vault in a tangential direction without penetration, or it may 
furrow the bone, scooping out a gutter in the outer tal)le alone or 
leaving a defect of the entire cranial thickness. The lateral force 



Fig. 43. — Showing Oi.i> I'oND-ftiiAPEu Depueshion with Soi.ihikh ation ani> SMuoTiiiMi Oi k ok 
Unkedl'ced Fkagme.nth. (Sur^ctHi (Jeneral’M Mipseuiii.) 


exerted, during its rapid flight, by the modern high-velocity projectile i.s 
sufficient to comminute the skull, even if it be merely grazed, so that 
only in those localities where the bone is thick and porous or contains 
air-cells would it be likely to escape considerable local fragmentation 
from such a tangential wound. For the same reason fractures of the 
base may occur when a bullet traverses the shell-like bones comprising 
the under surface of the skull without actually penetrating the cranial 
chamter; and, further, bullets may become lodged in the thicker parts 
of the cranial wall and produce more or less local comminution without 
actually entering the cavity (Fig. 4o). 

The wound of the bone, as we have seen, may show nothing more 
than a clean-cut circular or oval loas of substance, but it is the rule for 
the wounds both of entrance and exit, in case they occur in bones 
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containing cliploe, to show the particular charaiiteristics of punctured 
fractures; that is, to have a more or less splintej:ed margin, particularly 



Fl(i. -14. — SlIOWINM! lUHKlif'LAK FlSSUKINtl (AI«*»0 DiA»TA8Ih) FROM ExPLORIVEEfFECTOFTiIROUGII- 

AM>-TllROr<JII (JrXRHOT \VoVNI>. 

Note iiieiidional crracks radiating from pole of impart. (Surgeon General's Museum.) 

of the tilblo which has ])Con last penetrated — the inner table for the 
wound of entrance, the outer table for that of exit. Hence, when there 



Fig. 45. — Skull of Ini)iv'ii)U.\l who niFm from MENixtiiTis Twenty-five \E.\Ra after Lodg- 
ment of Hui.let in Uecion of Frontal SiNi’» Le.ading to Persistent, Chronic Suppura- 
tion. (Warren Museum.) 


is a loss of substance due to the actual carrying away of fragments, the 
circumference of the defect will be greater on the side from which the 
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missile has emerged, whether it be wound of entrance or exit — a matter 
often of medicolegal importance. Furthermore, meridional fissures are 
apt to radiate from the wounds of impact, and these meridians in turn 
are often joined by circular fissures on zoruil planes (Fig. 46). 

The damage from perforating bullets depends partly upon the 
physical properties of the missile and partly upon the speed with which 
it is traveling. There is great difference, therefore, between the effects 
of the soft, leaden bullet discharged from a revolver, and that of the 



Fni. 46. — Fatal (irNHiiox Fkacti-kk. 

Showing 1, Polar wound of entrance; 2, meridional fiMsures radiating from it, and .‘1, zonal fissiiro 
encircliiiK the pole. (Warren MiiHeiiiii.) 


modern conical projectile with its hard mantle and tremendous initial 
velocity. The latter mis.siles, except near the end of their flight, 
rarely lodge; the former almost invariably do. 

In his llandhuch der Praktischen Chirurgie Bergniunn gave in full the results of 
experiments conducted by himself and others upon wounds of the head made by 
the modern rifle. Briefly, it may be said that at close range the skull and scalp are 
literally tom to pieces and the brain disorganized; that on penetration at .'>0 yards 
the scalp remains intact, though the skull is greatly comminuted and brain tissue 
oozes both from the wound of entrance and exit; at 100 yards there occur zonal 
fractures which tend to be limited to the area about the wounds of entrance and 
exit, while meridional fissures radiate from these points, showing that explosive 
action is still effective; at 1,000 yards the zonal cracks encircling the bullet-holes 
disappear, and only the radial fissures remain; at the distance of 1 mile the fissures 
largely disappear, leaving the two clean-cut bullet holes; and not until over IJ miles 
does the projectile fail to emerge after entering the skull on one side. All this, of 
course, is merely relative, for there would be great difference, not only in individual 
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skulls, but in the position in which they were struck; and it is, after all, a matter 
chiefly of interest to tlie military surgeon. 

On the whole, these wounds in warfare have a grave prognosis. According 
to Fischer's statistics from the German army during the Franco Prussian War, 45 
per cent, of 8,1112 gunshot injuries resulted in immediate death, and nearly one-half 
of those found dead on the field of battle had wounds of tiie skull. 

The gunshot fractures which are seen in civil life are more apt to 
result from revolver shots and in orderly communities to be self-inflicted 
wounds, wliether l^y accident or intent. Here again the character of 
the injury depends upon the nature of the weapon and the initial 
velocity of the projectile. Most of the wounds which one sees to-day 
are produ(;ed by soft liullets fired from the ordinary revolver with 
no great initial momentum; the heavier army pistols, on the other hand, 
fire a projectile whiidi at near range has the explosive effect of a rifle. 
The soft, deforming revolver 
bullets are apt to lodge either 
in the bone at the site of en- 
trance or somewhere within the 
cranial cavity, either at some 
point in the direct line of their 
flight or, in (!ase the missile has 
rebound(;d, at some point in a 
line determined by the angle 
of deflection from the opposite 
inner surface. At times the 
course of such a deflected bullet 
may be mathematically calcu- 
lated, l)ut to-day the .r-rays 
give us a more axaairate means 
for determining its position. It 
may l)e said, however, that, as 
a rule, there is no particular 
reason for its extraction, for in 
the absence of immediate com- 
plications it l)ecomes encapsulated and, unless the missile chance to lie 
near the surface, the damage already done will only be increased by 
meddlesome attempts to locate and extract it. 

The complications which result from penetrating bullet wounds 
may be classifie<l as immediate, or those due to hemorrhage, compression, 
and destruction of tracts; intermediate, or those due to sepsis; and late 
symptoms (irritative and paralytic), giving evidence of the permanent 
damage done to the cerebral tissues. Hemorrhage, of all the immediate 
symptoms, is especially to be dreaded, as it may lead to rapid death 
from compression. In all cases in which there is an increase in intra- 
cranial tension from effused blood, the pressure forces the disorganized 
nervous tissue through the wounds of entrance and exit, and the 
extruded particles of white tissue are found mingled with the blood 
which oozes from the opening. It is not uncommon for cranial nerves 



Fig. 47. .A Not Uvoommon Rksi’i.t ok a Suicidal 
Wound in the ’Temple:” Division of Both 
Opth’ Nerves, with Blindness. 

Sound iiitroduped in track of bullet preparatory to 
insertion of drain. 
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to be injured, either by dii*ect section or by implication in a basal 
fracture. 

It is notorious that suicides often fail to accomplish their pur- 
pose. Brun hiis i-ecorded 32 cases, of which number 16 recovered. 
Of these cases the wound of entrance was in the right temporal region 
sixteen times, in the left twice, in the forehead nine times, and in the 
mouth twice. The “temple*’ is regardetl by the laity as a particularly 
vulnerable spot, which accounts for the preponderance of the attempts 
in this situation. In them oftentimes the bullet merely passes extra- 

cranially from temporal fossa 
to temporal fossa, through 
the l)ack of both orbits, 
cutting the optic nerves and 
leading to blindness — a sad 
penalty for a criminal act 
(Fig. 47). Though unre- 
corded in Brim’s series, sui- 
ciilal wounds inflicted in the 
right mastoid region are not 
uncommon. In the patient 
shown in Fig. 4S the bullet 
emerged at the supra-orbital 
ridge, having crossed in its 
e.xtracranial course the tem- 
poral fossa to the back of the 
orbit, cutting the optic nerve 
and fracturing the ethmoid 
and anterior wall of the 
frontal .sinus. In spite of through-and-th rough drainage he succumbed 
in ten days to the intermediate complication of meningitis. 

The later complications, in ca.se of ** recovery,” are ))aralyses. mental 
changes, epilep.sy, etc. Thus, a patient whose wound of exploration is 
pictured in Fig. 1.35, p. 248. was acciclentally shot in the mid-line of the 
forehead at the hair margin. A .surgeon removed two pieces of the 
bullet (suppo.sedl\- all of it), together with some fragments of bone at 
the wound of entrance, which finally healed. The patient for a time was 
aphasic. had a left-sided hemiplegia, and he subseijuently developed epi- 
lepsy with a peculiar speech aura. An .r-ray plate then showed a foreign 
body lodged in the left side of the brain near the skull, and just below 
the middle of the Sylvian fissure. An operation was performed, adhe- 
sions due to an absorbed subdural clot were separated, and a small, 
dense .scar, enclosing the main fragment of the bullet, was removed. 
This had traversed the left frontal lobe, had struck the side of the 
skull, and ricocheted into its position. The extraction of the bullet 
benefited him in no respect and he is progressing to mental degeneracy. 

Treatment , — The fracture itself is the least of the ills following 
cranial gunshot wounds and cannot l)C considered apart from the other 
complications. If there is a clean-cut perforation and no serious 
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immediate symptoms the wound may be left \Wth a simple drain and 
• healing may take place without incident; fgr unless septic foreign 
particles have been carried in with the missile, its track quickly cica- 
trizes and the bullet itself becomes encapsulated. If there is a lacerated 
scalp and considerable local comminution of the skull it is advisable, 
after paring the edges of the scalp wound, to enlarge it by incision and 
to trephine the skull in order to readjust any depressed fragments, to 
evacuate clots, to relieve tension, and to afford better drainage. A 
large defect almost always leads to a hernia and perhaps to a fungus 
cerebri, owing to the swelling of the lacerated brain. Largely owing 
to this, drainage of the track of the bullet is a most unsatisfactory 
procedure, and one must usually be satisfied with a superficial drain 
down to the dura and brain, but not far into the latter. The temptation 
to t)robe for, to locate, and to extract deep-lying fragments of the bullet 
should be resisted by the surgeon; for even if successful in their ol)ject 
these procedures usually serve merely to increase the damage already 
done by the missile without (conferring any benefit whatever from its 
removal. 

The late complications must be met as are those due to cranial 
injuries from other causers, and here again it must be borne in mind that 
the paralyses and mental disturbances are not due to the presence of 
the foreign body, but to the cicatricial changes in the nervous tissue due 
to its passage through them, and that they conseciuently are the same 
whether the l)idlet has lodged, emerged, or been removed. 

Fractures According to Their Situation. — Fractures of the 
Vault and Fractures of the Base. — There is a (*crtain justification 
in this (K>mmon anatomical division, for in the two situations not only 
do fractures differ in the mechanism of their production, Init also in the 
form which they assume and in the complications to which they are 
liable. The bon(\s of the exposed vault are more liable to direct, 
indenting injuries, and hence, despite their greater strength, comminu- 
tion with dislocation of fragments is frecjuent ; those of the well-protected, 
though more fragile base, are more subject to fissuring, the result of 
general deformation of the skull. These, of course, are not invariable 
rules, fgr we may have simple fissures of the vault from bursting or 
a local comminution with depression at the liase from bending — an 
example of which is the not uncommon fracture which occurs about 
the foramen magnum as the result of falls on the buttock when a direct 
blow is transmitted to the Imse through the spinal column. Again, 
a simple bending fracture of the base may follow a sharp blow on the 
chin, when the ramus and condyle of the jaw transmit the force to the 
base — the prize-fighter\s fracture. Finally, it is always to be kept in 
mind that fractures of vault and of base are apt to be associated. 

Many statistical studies in regard to cranial fractures have been 
made from time to time; notable among them is the recent elaborate 
monograph of Hans Brim, based on 470 cases which in twenty years 
had been carefully observed in the Cantonal Hospital in Zurich. 

Occurrence . — In general it may be said that they are injuries of 
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young adult life; that they are many times more frequent in men than 
in women; that in the majority of eases (60 ]3er cent.) they are tlie 
result of falls from a height. About one-half of these fractures involve 
the base, often alone, sometimes with as.soeiated fracturing of the vault. 
On the other hand, it is estimated that 70 to 75 per cent, of all fractures 
of the vault ai*e accompanied by basal injuries. Fractures of the vault 
are more often compound than simple, and they occur with al)out 
equal fi*e(^uency in frontal, parietal, and temporal bones, being rare in 
the occipital region, liasal fractures are more common in the mid- 
cranial fossic. 

MortiiUtif . — Disregarding the etiological factor, the patient’s age, 
and also the character of the injury, about one-third of all cases in the 
past have proved fatal, and as the fatalities are largely due to the 
immediate cerebral complications, modern methods of treatment have 
not served to greatly alter these figures. The percentage of fatalities 
increases with age^— the younger the individual the more favorable the 
outcome. Fractures of the base are commonly thought to be attended 
with a higheiMUortality than those of the vault, though with our im- 
proved diagnostic measures (luml>ar puncture, for example) we may 
find that many cases of simple basal fracture have heretofore becui 
overlooked and regarded merely as concussion — a fact which may 
make one’s percentage of recoveries at least aj^pear larger to-day. 
Excluding those cases which have died as an immediate residt of the 
injury and those which have later succuml)ed to infection, the average 
duration of life in the fatal ca.ses is said to be forty-four hours; so that 
there is .some basis for the old rule, adhered to by Bergmann and Wagnei*. 
that survival over two days giyes a favorable prognosis. 

Of the ca.ses which survive the first forty-eight hours, a considerable 
number (8 per cent, of all fatalities) die from the intermediate com- 
pli cations of meningitis or absce.ss. Fractures of the i)a.se are more 
liable to this complication than tho.se of the vault: for the latter are 
acce.s.sible and easily drained, .so that, unless there be a defect leading 
to a fungus cerebri, dangerous from a persisting leak of cerebrospinal 
fluid, infection rarely occurs. Ba.sal h-actures, on the other hand, 
aspecially tho.se which open up the .sphenoidal or ethmoidal sinu.'^es 
where pathogenic organisms lurk, are often followed by a meningeal 
infection. In this ca.se the pneumococcus is the more common agent, 
whereas in fractures of the vault a streptococcal or staphylococcal 
infection is the usual one. I have twice seen a rapidly fatal pneumo- 
coccal meningitis start up on the third day after what appeared to be 
a simple, uncomplicated basal fracture with a little bleeding from the 
no.se and so few subjective symptoms that the patients remonstrated 
at their enforced recumbency. 

The prognosis is in no way proportionate to the extent of the cranial 
injury, but depends entirely on the character of the intracranial lesions 
which will be fully con-sidered anon. An insignificant crack of the 
base, as.sociated with a focal hemorrhage in pons or medulla, may put 
a sudden end to life; whereas an extensive fragmentation of the vault, 
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which allows for considerable cerebral expansion, may actually save life 
through decompression.’* An insignificant punctured fracture which 
docs not even produce concussion may prove fatal from meningitis or 
abscess later on; a comminuted and depressed compound fracture may, 
on the one hand, cause deatli quickly from hemorrhage and compression, 
or may heal practically untreate<l and give few symptoms. On the 
whole the immediate prognosis is more favorable in bending fractures 
than in bursting fractures; in other words, more favorable in those 
whi(;h are at^cessible than in those which are not, for it depends largely 
on the possibility of early treatment not only of the fracture, but of its 
underlying complications. 

The diafpiosis of fractures of the vault may offer difficulties, par- 
ticularly in the case of linear fissures and of those involving the inner 
table alone. One, however, is much more apt to be misled by the 
peculiar feel of the infiltrated edge of a subaponeurotic extravasation 
into making a faulty diagnosis than to overlook a cranial fracture 
when it is a(*tually present. When the scalp is intact, linear fractures 
may at times be recognized through lines of tenderness on pressure, 
])articularly over the temporal fossa, and by a changed percussion note 
if there is any gaping of the fissure. In open wounds there should be 
no difficulty in rc(!Ognizing even a closely approximated fissure, owing 
to the blood which oozes from between its edges; sutures, however, 
may be mistaken for fissures. Ix)calizing cerebral symptoms, to be 
discussed later, are often helpful in determining the situation of a 
depression if it is not actually palpable, and involvement of cerebral 
nerves may indicate the direction taken by a meridional fissure. Old 
deformities dating from l)irth, patches of senile atrophy, defects from 
former diseases, like syphilitic osteomyelitis, and the irregularities 
present in all skulls, though more marked in some, may at times be 
mistaken for depression. 

In fractures involving the base alone we must, in the long run, 
depend entirely upon the symptoms which we have learned to recognize 
as common accompaniments of these injuries, rather than upon any 
direct evidence of the bony lesion. Evidence from intracranial or 
extracranial bleeding, either free or into the tissues, is of particular 
value. 

The intracranial extravasations usually take place into the subdural 
space, for, owing to its close attachment, the dura is usually torn when 
the bones are fissured. The amount may be small or so extensive as 
to cause rapidly fatal compression. It may be recognized by finding 
evenly distributed red blood-corpuscles in the cerebrospinal fluid 
withdrawn from the lumbar meninges. 

The extracranial extravasations may also be free and bleeding may 
occur from the nose, mouth, or ears, in case the ethmoid, the accessory 
sinuses, the Eustachian tube, or the tympanic cavity have been impli- 
cated. It is necessary to exclude a simple “bloody nose,” rupture of 
libe tympanum, or entry of blood from without into the auditory canal. 
Extravasations into the tissues (ecchymoses) appear more tardily. 
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They are common in the orbit, under the eyeliils or conjunctiva when 
the frontal plate is injured, and in fractures of the middle or posterior 
fossa) they find their way to the surface over the m^istoid process or 
down the neck after some days. 

The escape of cerebrospinal fluid often occurs witli fractures entering 
the inidiUe fossa, particularly when they involve the petrous bone and 
when both dura and tympanum have been torn. The escape of bloody 
fluid may continue for ilays and the symptom need not always be 
entirely undesiraWe, as pressure may be relieved tliereby. Open 
fractures which communicate with the nasal or pliaryngeal cavities may 
likewise be followed by a leakage of cerel)rospinal fluid, though it is less 
common fmm these situations. In rare ca.ses, after a lesion of tlie 
petrous bone unaccompanied by rupture of the tympanic membrane, 
fluid may escape into the pharynx by way of the Kustachian tube 
and either be swallowed or flow from one nostril when the head 
is tilted down. 

The complications of cranial fractures often serve as an aid in diag- 
nosis. They are estimated to occur in 4() per cent, of fractures of the 
vault aiul in 64 per cent, of those of the base. \'arying grades of 
concussion, contusion, or compression are almost inevitable: only 
exceptional forms of fracture occur without one or another of these 
classical symptoms, though any one of them may result from an injury 
in the absence of fracture. They are apt to be more outspoken in basal 
lesion.s, owing to the diffii.se character of the Idow necessary to produce 
a bursting fracture. .\s will be described in its proper siM'tion, com- 
pression may l)e general or local, and when local it may give cerebral 
symptoms of irritation or of paralx'sis, which serve to point out the 
situation and character of the cranial lesion. This is often the case 
with indented fractures of the vault whi<*h lead to cortical laceration 
of the brain, or with meri<lional fissures which cross the meningeal groove 
and lead to extradural hemorrhages with their characteristic “interval’^ 
l>etween symptoms. These extradural hemorrhages can only occur 
under the vault where the dura is more easily separable from the bone 
than at the ba.se: ami it is to be remembered that they are not neces- 
sarily an inflication of fracture, but may be the re.sult of simple defor- 
mation not .sufficient to break an elastic skull. 

Involvement of the cerebral nerves may j)rove a valuable 
diagnostic aid. The facial is by far the most crommonly injured, 
owing to its devious course through the petrous process, so frecpiently 
implicated in fissures entering the middle fossa. The mere presence 
of hemifacial palsy, however, after an injury to the head need 
not indicate with certainty the ])eriphcral involvement of the 
nerve, for it may be due to a contralateral central lesion. In 
order of frequency the abducens comes after the facial, and dip- 
lopia from an involvement of any or all of the oculomotor nerves may 
Ije the result of breaks in the neighlwrhood of the sphenoidal fissure. 
In fissures crossing the frontal fossae the olfactory oKen suffers. The 
optic may be affected by direct injury, and lesions of the trigeminus, 
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glossopharyngeal, vagus, spinal accessory, and hypoglossal have been 
recordetl. The nerves are apt to be affected in groups, the seventh, 
eighth, and sixth together; the fifth and third; <ir the ninth, tenth, and 
eleventh. The lesions usually occur at or near their foramina of exit, 
due either to actual laceration or to local compression from effused 
blood; and hcmre a study of the paralyses may indicate the fossa 
which the fracture has entered, whether anterior, middle, or posterior. 

Serious compii(?ations from hemorrhage may follow injuries to blood- 
vessels, particularly when the sinuses or meningeal artery are lacerated, 
and occasionally liiuiar fractures crossing the middle fossa toward the 
pituitary fossa may so traumatize the cavernous sinus and carotid as 
to prodiure an arteriovenous aneurysm with pulsating exophthalmos. 

The secpiels heretofore considered arc common to all lesions of the 
skull; those due to an infection arc almost without exception limited 
to open fra(;tures, whether of base or vault. In them purulent cellu- 
litis, osteomyelitis, septic sinus thrombosis, meningitis, or cerebral 
ai^scess were formerly almost to be expected. Modern methods have 
largely lessened these evils in the case of the vault, even if not in basal 
lesions. 

An insignificant fissure which pa.sses across the ethmoid plate may 
open a pathway of infection from the nasal cavity and lead to a rapidly 
fatal meningitis. Cerebral abscess is especialfy common after punctured 
or gunshot wounds from the deep inoculation of infective agents, though 
it occurs often cnougli in compound comminuted fractures which have 
led merely to a superficial laceration of the (*ortex. 

Rarer complications, like spurious meningocele, pneumatocele, and 
others too numerous to mention, may likewise occur. Cysts occasion- 
ally form after fractures, either from a torn dura, from the partial 
absorption of a clot in the subdural space, or from a subcortical 
extravasation. Sugar may aj)pear in the urine (traumatic gh^cosuria), 
usually about eight to twelve hours after the injury and in about 9 per 
cent, of all cas(‘s, acconling to Higgins and Ogden. All of these, as 
well as the so-called post-traumatic neuroses, result from the cerebral, 
not from the <‘ranial injury. 

The process of licalinp does not take place as in the long bones, where 
there is an abundant callus formation. Dura and periosteum, however, 
are both ca])able of forming new bone, as we have seen in exostoses, 
osteophytes, etc., and complete repair, even when there has been a loss 
of substance, may occur. It may, however, be long delayed or com- 
pletely fail, due, according to Bergmann, to the destruction or loss of 
the osteoplastic layer of both inner and outer periosteum as well as 
to the absenci^ of movement which ordinarily stimulates callus formation. 

Union often occum by fibrous membrane alone; even narrow fissures 
may fail to become reunited by bone. As a rule, however, a slow 
process of bone production and bone absorption goes on, hand in hand, 
and irregular edges or depressed fragments are rounded off as the gaps 
are more or less filled in. Occasionally there is an overproduction of 
new bone, leading to focal or to widespread hyperostoses from either 
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the outer or inner table. Even defects of some size may at times 
Income entirely ossified, and even when closed by membrane alone they 
may become so firm and inelastic as to show no pulsation. According 
to Hergmann, defects cannot be expected to close if they exceed a 
diameter of 6 to 8 cm., and it would indeed seem that it is rare even for 
much smaller openings to fill in. 

There is a great difference of opinion iis to the injurious effect of 
these bone defects, some holding tlie view that when extensive they 
lead, in the coui*se of time, to serious mental symptoms. Personally 
I do not l)elieve that they are injurious unless accompanied by an 
underlying lesion of the dura. When the dura is wounded and the 
scar formation leads to adhesions between overlying scalp and brain, 
the chronic fibrous changes which result may lead in time to extensive 
cortical alterations and mental deterioration. With an intact dura, 
however, such symptoms are le.ss likely to occur. 

Treatment. — We are confronted again by the necessity of distin- 
guishing l^etwecn the management of the fracture itself and the 
management of its complications. Relatively simple rules can be laid 
ilown for the former; for the latter our conduct is largely (*ontrolled 
by physiological laws relating to the circulation of the blood and cerebro- 
spinal fluid under abnormal conditions. In fractures of the vault the 
indication for surgical intervention is usually deformation of fragments, 
rather than critical cerebral complications; in fractures of the base it is 
the revei*se, for there intracranial complications are especially serious 
and deformation is rare. 

In compound injuries of the vault we may easily determine the form 
and estimate the con.secpiences of the injury, and our endeavor should 
lye to thoroughly cleanse the wound, to elevate depressed fragments, 
to restore a wound in the dura if one exists, and to leave the parts as 
nearly in their natural position as possible. If the fragments are 
depres.sed and wedged it may be necessary to trephine at the edge of the 
depression Ixjfore they can be pried into place. Even in the absence 
of visible depression an opening may be required when cerebral symp- 
toms are'pre.sent, due to depression from the inner table alone or to 
intracranial hemorrhage (p. 208). 

It is another matter when injuries of the vault are covered by intact 
scalp, for there may often be great difficulty in determining whether 
there is sufficient justification to transform a simple into a compound 
fracture, even for the sake of determining the lesion. It is largely 
a personal matter and rests with the judgment of the operator; and this 
in turn depends entirely upon his familiarity with intracranial dis- 
turbances which are amenable to operative treatment and his ability to 
safely cope with them when found. A simple fis.sure, which crosses 
the temporal region, of itself needs no surgical intervention, but this is 
urgently called for when pressure symptoms indicate either a lesion of 
the meningeal or free extravasation at the base. When simple fractures 
are accompanied by evident depression surgical measures are indicated, 
even in the absence of immediate cerebral symptoms, for unelevated 
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fragments are almost certain to be the source of fu^re trouble, especially 
if the dura has been injured. The opening must be carefully examined 
on all sides, for depressed fragments are readily overlooked (Fig. 49). 
In Fig. 50 is shown a patient with a depressed fracture which had solidly 
healed, in so far as the union of the displaced fragments was concerned, 
and the rounding off of their sharp edges, and yet serious mental (left 
frontal lobe) symptoms resulted. In an old healed depression of this 
sort (cf. Fig. 43) it is necessary to remove the entire area by a circular 
incision and either to leave a defect, to replace it by some foreign 
material, or to cover it by an osteoplastic flap. Occasionally the 
cup-shaped area may be replaced inverted without subsequent necrosis. 

When there is extensive comminution with many loose fragments 
it may be difficult to determine whether any of them should be removed, 
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owing to possilde loss of viability. The dread of necrosis and of infec- 
tion, though a natural one, is largely an inheritance from our surgical 
forefathers, and it is a matter of present-day experience to find that 
fragments of surprising size, even when completely separated, will 
survive if left in a clean wound. It formerly was the custom to remove 
all completely detached pieces (Fig. 51). It hius been learned, however, 
that even boiled fragments may heal after reinsertion. I have quite 
frequently replaced a 3-cm. trephine button after boiling it (owing to 
some suspicion of its perfect cleanliness), and have never seen it fail to 
heal in place; it is well known, of course, that an unboiled fragment of 
this size can always be safely replaced. In the latter case it is probable 
that bone-forming cells of either surface or of the diploe may remain 
viable, l)ut in the former instance they have been destroyed and it is 
to be presumed that the fragment acts only as a temporary stimulus for 
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new tissue, becoming itself ultimately absorbed. The question of 
closure of defects will be considered later (p. 249). 

The treatment of basal fractures resolves itself largely into the 
treatment of contusion or compi-ession of varying degrees, for which 
our therapy is largely restricted to rest, absolute quiet, an ice-cap, 
sedatives when headache is severe or when there is great restlessness, 
and to flee evacuation of the bowels, preferably with a saline — measures 
to be observed in practically all cases of cranial injury. The greatest 
care should always be exercised in handling and in transporting any 
ciise of fracture with intracranial .symptoms, for tlie symptoms are 
much aggravated by any form of jolting. 

With the view of preventing infection in ca.se there is bleeding or 
loss of cerebrospinal fluid from the nose or ears, it is customary to 
irrigate and tamponade the auditory meatus or the nasal chamber. 
This procedure, however, can l>e overdone, and only in case the hem- 
orrhage is profuse is it justifiable to actually pack these orifices, for 
nothing is more certain to set up a suppurative infection of 
the mucous membrane. Irrigation of the no.se or of the ear, to 
remove clotted blood and to cleanse the cavities, has an element 

of danger, and it is jirefer- 
al)le to accomplish tins by 
merely wiping out the pa.s- 
sages with a sterile cotton 
swab moistened in a mild 
antiseptic solution. It is im- 
portant not to irrigate the 
Schneiderian membrane in 
such a way as to produce 
a sneeze, for on more than 
one o(;casion this has been 
di.sastrous and the explosive 
effect has driven septic ma- 
terial into the middle ear or 
ethmoidal cells and ai)j)ar- 
ently has been the active 
agent in inaugurating a sep- 
tic meningitis. After cleans- 
ing, the cavities should l)e loo.sely closed by a wisp of al)sorbent 
cotton or of iodoform gauze if desired, which will serve to take up the 
secretions and which should be frequently (4ianged if there is abundant 
discharge. Although by energetic measures we may overcome a local 
meningeal infection which luis started over the hemisphere, we stand 
practically helpless l)efore one originating at the ba.se, although sub- 
occipital drainage in a few ca.se.s has apparently resulted in cure. 

One can speak .somewhat more encouragingly in regard to active 
interference in ca.se of diffuse hemorrhage. The fatalities from this 
cause, as will be detailed in the section dealing with Compression, are 
due to a final implication of the vital centers in the medulla when the 
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amount of effused blood is sufficient to so increasa intracranial tension 
that they are thrown out of function from anemia. Though this has 
l)cen well recognized, operative methods of meeting the situation have 
])een ineffi(;ient or untried, owing to the feeling of hopelessness in the 
presence of continual oozing from an inaccessible and often uncertain 
lesion. lOxploratory openings have usually been made over the vault, 
but, owing to the increased cerebral tension, such openings become 
filled with a bulging brain; drainage cannot be effective; and a fungus 
cerebri is often produced. 

It is self evident that an opening as near the lesion as pos- 
sible is desirable, and, inasmuch as most of these fractures enter 
the middle fossa, an opening low down in the temporal region is most 
likely to be efficacious. The author's procedure, which has been 
designated as an intermu.sculotemporal operation, often meets the 
needs of the condition. In this operation, l)y splitting the temporal 
muscle in line of its fibers and by rongeuring away the thin squamous 
wing of temporal and adjoining sphenoid, not only is the region over- 
lying the meningeal vessels expo.sed, so that a chance extradural hem- 
orrhage can be brought to light, but also the dura over the temporal 
lobes is exposed and the presence or absence of subdural effusion can 
be (U^termined. 'Flie dura should be opened and there will usually l)e 
an abundant escaj)e of bloody cerebrospinal fluid, whose evacuation 
will be aided by passing a curved, blunt dissector down under the 
temporal lobe. Oftentimes edema, as we have seen, has played the 
chi('f role in the compression, and we may find that merely a so-called 
serous meningitis” is present and that evacuation of a large amount 
of fluid will diminish the tension. In such case the muscle and scalp 
may be closed, but if there is continuous bleeding it is well to close the 
muscle only in part and to leave, at its lower angle, a strip of rubber 
protective^, leading under the temporal lobe as a drain. In case the 
craniectomy on one side alone seems insiifficient a bilateral operation 
may be performed at the same or at a subsequent sitting, for the pro- 
cedure is simple and not attended by shock. Its advantages are due 
to (1) the frecpiency of the bony lesion in the middle fossa: (2^ the fact 
that cerebral contusions arc especially liable to involve the tip of the 
temporal lobe: (»1) the exposure of the meningeal territory and ease of 
determining the presence of an extradural hemorrhage: (4) the pos- 
sibility of draining through a .split muscle rather than directly through 
the scalp, and (5) the subsequent protective action of the muscle in case 
a hernia tends to form in consequence of traumatic edema. The 
unilateral or Inlateral defect in this situation leads to no complications 
and no sul)sequent deformity. 
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INJURIES OF THE HEAD IN THE NEWBORN. 

General Considerations.— A designing Nature has left the 
child’s skull, at the end of its period of intra-uterine life, in a condition 
in which it may be extensively molded without damaging either the 
cranium itself or, what is more important, its contents. The cerebrum 
itself Is as yet in a very undeveloped state— a wise provision also for 
probably no fully medullated organ coukl endure even a small degree 
of the manipulations which every infant’s brain must undergo, even at 
a normal birth. Scalp, bone, and brain, however, despite these pro- 
visions, are liable to injury, either individually or all together — the 
wonder is that they ever escape. 

The scalp is thin, delicate, movable, and can be readily peeled away, 
down to the subaponeurotic layer. The pericranium is relatively 
thicker than in the adult and is firmly attached by many small bloocl- 
ves.sels, which are necessarily torn when it is rul)bed on the underlying 
bone. At the growing margins of the bone, dura and pericranium are 
inseparably attached, and, largely owing to these fil)rous interspaces, 
changes in form may take place through tilting or rocking of the bones. 
This is particularly true of the parietals, for the frontal, temporal, and 
occipital have l)ony attachments to the base, and consequently do not 
yield to the same extent and .so are more liable to fracture. These thin, 
vascular, and elastic shells of l)one may become indented without 
fracture (Fig. 52) and such an indentation of its own accord or from 
cerebral pres.sure may spring back into position, promptly or slowly, 
as the case may be. The thin edges of the bones in particular may be 
bent and molded to a considerable degree without fra(diiring. 

Parturition injuries are possibly the commonest form of injury to 
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the head. They vary in their nature all the waj^ from a trifling edema- 
tous lesion of the scalp up to an injury of the brain which, if not fatal, 
leaves the child mentally and physically incapacitated for life. 

Lesions of the soft parts, due either to pressure of the head against 
the pclvi(j brim or to instruments used in aiding expulsion, are espe- 
cially common. The former may appear as l)road lines of erythema, 
usually on the left side of the head, the extent of the ecchymosis being 
considerable when, for example, a large head has been crowded through 
a narrow pelvis by powerful uterine contractions. An anchylosed 
coccyx is not an uncommon source of such a bruise. Similar marks 
may be left by forceps, their situation depending on the position which 
the head occupied at the time of their application. 



Fkj. 52 . -In’i>kntation of Right Parietal Bone. 

Its wp(iKi*-sliapo(l form with radial inarKin.s from primary center of ossification. (Surgeon 

(ieiierai M Mu.seuin.) 


A still more common lesion is a circular patch of edema — the so- 
called caput succedaneum. It occurs over the only area on the child's 
l)ody which, after rupture of the membranes, is not subjected to uniform 
pressure during the recurring uterine contractions; namely, the circle 
of scalp which is cupped by the firm ring of slowly dilating tissues 
making up the parturient canal. Local venous congestion and edema 
result. It is more common over the posterior superior portion of the 
right parietal l)one, but its position varies, of course, with the character 
of the engagement. Particularly in face presentations it leads to a most 
unsightly appearance. The most extreme degrees are usually due to 
a delayed sec^ond stage, though a delay at the pelvic brim may lead to 
a caput which protrudes into the vagina and may simulate an advancing 
head or lie mistaken for unruptured membranes. Occasionally we may 
find a double caput when, for one reason or another, the child's head 
has changed position, but this is unusual. 

A caput is of surgical moment merely from the standpoint of diag- 
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nosis. It does not conform in outline to one of the bones, as does 
a cephalhematoma; it can be pitted on j)ressure ; does not fluctuate ; 
and it disappeai*s in a few days after birth: whereas a cephalhematoma 
tends at first to auj?ment considerably in size. 

• Cephalhematoma. — This condition possesses considerable surjjiical 
importance, not only of itself, but because it is often a telltale of intra- 
cranial stasis. It consists of a subpericranial effusion of blood, usually 
limit eii in outline to the ossified portion of one of the parietals. It 
is said to occur more often on the ri^ht side: hence arose the presumption 
that it results from the same a^rencies which lead to a caput, and 
the two may be associated, though this is rather the exception than the 

rule. Termin and Scheglow, 



Fig. 53.— Biparietal ('EPifAi.iiEMATOMA. B. 

Uavi.s’.s ra.'fc.) 


in a study of cases, found 
no preponderance of right-siiled 
lesions; indeed, a few more than 
half of their cases occurred 
upon the left side. Further, 
about 1 out of every 10 cases 
possessed a double parietal effu- 
sion and rarely (in about 1 p(‘r 
cent.) it occurred over the 
occipital or one of the frontal 
bones. The statistics which 
F. \V. JIarkoe has kindly given 
me from the New York Lying- 
in Hospital are quite at vari- 
ance. There were only 40 
reconled cases out of their 
enormous service: most of them 
followed prolonged labor, often 
terminated by instrumentation. 


The right side was involved 


slightly more often than the left; the occipital bone was affected six 
times, once bilaterally; the left frontal once; there was only one double 
parietal effu.sion (Fig. 


The fundamental characteristic of these effusions lies in their seat 


and in their delineation by the outline of the already formed bone. 

Etiology. — The condition is necessarily due to bleeding under an 
intact pericranium, due to the rupture of some of the vessels which 
connect the newly forming shell of bone with its highly vascularized 
covering; and were this the resiilt of venous stasis alone from prolonged 
pressure we would invariably find a cephalhematoma surmounted by 
a caput, and this is far from our actual experiences. The rupture of 
ve.ssels can occur when the pericranium is rubbed away in some spot 
from its bony attachment or in case it is injured during overlapping by 
the sharp, serrated edges of the os.seous shell. The effusion, however, 
seems usually to start from the center of the bone, from which it spreads 
toward its edges, rather than the reverse. A temporary indentation 


INJUttlEB OF THE HEAD IN THE NEWBORN. 


93 


naturally will always lead to some pericranial slii^ing and thus tend to 
favor extravasation. I have seen at autopsy in a stillborn child the 
rarer form of extradural cephalhematoma^ if it m&y so be called, without 
any sidipericranial effusion. There was found a thin hematoma about 
the size of a silver dollar underlying the center of each parietal bone, 
having elevated the dura about \ cm. in its thickest part. It is difficult 
to ac(;ount for such a condition other than by a double indentation 
during expulsion, which has injured vascular dural attachments, 
whereas the pericranial ones had escaped. In serious injuries, therefore, 
it is possible to have three layers of extravasation — subpericranial, 
extradural, and subdural — the last in case of accompanying rupture of 
cortical vessels; and it is not unusual to find the first and third combined. 
In 2 of my cases of extensive cortical extravasation parietal cephal- 
hematoinata of large size have been present, but no connection whatever 
l)etweeii the subpericranial effusion and that which spread over the 
cortex could l)e demonstrated in either case at the time of operation. 

Course. — A cephalhematoma, as a rule, does not evidence itself 
until a day or two after l)irth, but when it does appear anything which 



Fn:. .“>4 . --Lak«jk (’kfiialiikmatoma in a Colokbi) Baby. 
Hematogenous infection with the Konoeoccus unexpccteilly fouiui at operation. 


causes congestion, such as crying or straining and, above all. the venous 
stasis produced by intracranial hemorrhage, will tend toward its rapid 
enlargement until the pericranium becomes greatly stretched and 
elevated high aliove the bone. Even when large, however, the hema- 
toma rarely leaves the confines of a single bone, and when there is 
a bilateral effusion the two swellings remain separated by a deep cleft. 
They rarely communicate, and it is equally rare for them to break through 
the pericranium into the subaponeurotic .space. The uncomplicated 
cases begin to subside by the first or second week, though this is not 
invariable. When absorption is longer delayed the swellings become 
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surrounded by a ridge of new-formed bone deposited along the elevated 
pericranial edge, and this may lead to a permanent extracranial deform- 
ity. In rare cases a cystic condition may result, the hematoma remain- 
ing fluid in its center, clotting and organization having taken place only 
about the periphery; and in this state a swelling may persist throughout 
life. At other times the clot may become infected (Fig. 54) aiul a large 
abscess form, which, if neglected, may lead to the serious consequences 
of bony necrosis and intracranial suppuration. 

The diagnosis usually offers no difficulty, even if the lesion is present 
at birth, which is unusual, and is surmounted by a caput, which is still 
more rare. A caput, even though large, rapidly subsides; whereas 
a cephalhematoma persists and augments in size. A spurious menin- 
gocele may occupy the same position, but it pulsates with cardiac and 
respiratory movements and is reducil)le, as is also a sinus pericranii — 
a form of swelling which is commonly mesially placed. 

Treatment. — A let-alone policy is usually, and properly, followed 
in these cases. Surgical measures, however, may be wisely resorted to 
when there is any unusual delay in absorption. I have made it a rule 
to open such a hematoma and evacuate the clot when, after two weeks, 
there is no sign of subsidence. It is a simple procedure and should l)e 
more often practised than it is; indeed, there is more likelihood of 
infection taking place in a long-standing hematoma than for organisms 
to be introduced during such an operation. The head should be shaved, 
carefully cleansed, and a knife introduced into the cavity, Ijlade upward, 
at the basal edge of the swelling. This makes a punctured incision 
with a fairly long canal, through which most of the semiclotted contents 
of the blood sac can be expressed. A carefully applied bandage will 
cause the separated tissues to adhere and in two or three days there 
will be as little trace of the hematoma as of the operation. A small 
incision is necessarj', since the partly coagulated contents of the sac 
cannot -be evacuated through a hollow needle. 

Injuries of the Bones. — The thin cranial bones, in spite of their 
elasticity and movability, may become indented or broken when undue 
strain is put upon them. Actual fractures are less common than grooves 
or indentations. These lesions may occur if an extreme degree of 
molding is necessitated by a small or a deformed pelvis, or if a difficult 
labor has called for the use of instruments which further compress the 
child^s cranium; the bones will indent or fissure or l)reak before their 
tough uniting membranes give way. The degree to which ossification 
has advanced varies in different infants, and soft, pliable bones may 
become grooved or indented, whereas others would crack with the 
same amount of pressure. In order that such a lesion may oc'cur the 
head must be firmly grasped in the parturient canal and pressure be 
made against one of the l)ones by some unusual pelvic irregularity or 
by instrumentation. Those who have had experience with cranial 
operations in the newborn can best realize how tough and strong are 
these thin, osseous shells. 

The new bone is laid down from its center of ossification in radiating 
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lines, in the direction of which, linear splits may ocgur (Fig. 55) ; whereas 
a fracture which crosses these lines makes a jagged and serrated edge. 



Fkj. 5.">. -Siiowi.vi; riiAU.\fTKRisTic Ti{aum.\tic Pi8aur£s in tub Skull ok the Newborn. 
Uadiatinfs from the center of ossification. (Warren Museum.) 


Pressure, for example, exerted against one of the parietal eminences 
will first depress the l)one and cause it to underride its opposite neighbor, 
putting tension on the support- 


ing and surrounding membrane; 
if greater pressure is used the 
bone, if sufficiently elastic, will 
indent (Fig. 55 a); and still 
greater force may lead to radial 
splits or, in extreme cases, to 
irregular fractures (Fig. 56). 

Treatment. — A simple in- 
dentation usually becomes re- 
duced of itself, immediately or 
by the slow influence of pres- 
sure of the growing brain. If, 
however, this does not occur 
within a week or so, and if the 
depression is considerable, it 
should be reduced by operative 
measures, for the sake of future 
appearances if for no other rea- 



Fig. 65o. — Showing UNREurcED Indentation op 
U uniT Parietal Bone. ^Massachusetts General 
llospital.) 


son. A stout, blunt dissector may l)e introduced through a small open- 
ing at the outer margin of the depre.ssion and the bone easily pressed 
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back into place from within if the lesion is not of too Ions standing. 
The e.\tensive fractures are commonly an incident of a tlesperute case 



Fio. 56 .~Instki:mextai. Frac'ture of thk Right Pakiktai. Hone. (SiirReon Oncrur.** Mtt.xeum.) 


in wliich extraction has meant the death of the child. Should this not 
l)e so. the lesion should l)e treated on the general principles of cranial 



Fig. .">7. — Pkoptohih after C’AVEic.Nor.H Si.vrH 
Tiiromhohi.s Seco.noaky to JSasal Fr.ac- 

Tl'HE ANTJ InTKACKA.MAI. ilE.MOKKff AG£ JN 

THE Newborn. 

period is nearing' its close; there ii 
medicine. 


injuries. These bony lesions are 
limited to the parietal in the 
jjroat majority of cases, thou^rh 
fractures may occur el.se\vh(»re; 
thus, either the os frontalis or 
occipitalis may be brf)ken away 
from its ba.sal attachnumts. Ihisal 
fractures also may occur, thouf^h 
they are rare. J have seen such a 
case with a fis.sure into the middle 
fos.sa which led to a tear in the 
cavernous sinus, with sul)sequent 
sinus thrombo.sis and exophthal- 
mos (Fi^. 57). 

Intracranial hemorrhage in 

the newborn may occur in the 
absence of any lesion of the 
bones. Often the first-born of 
a mother whose childbearing 
no more sorry condition in all 


A prolonged and difficult labor, due either to a small pelvis or to the 
inelastic soft parts of a primipara approaching middle age; extreme 
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molding of the head with overlapping of the bones; instrumental 
extraction; possibly, too, an extreme degree of asphyxia leading to 
stasis and rupture of the delicate cortical vessels — all of these factors 
combine toward the production of such a lesion. These circumstances, 
however, are not invariable ones, for the forcible expulsion by a mul- 
tipara, especially of a premature child, not uncommonly so distorts the 
delicate skull as to lead to rupture of the vessels. Further, the lesion 
may occur in breech as well as in head presentations. 

Little, an Knglish orthopedist, was the first to call attention to the 
fact that a history of difficult birth could be obtained in a large per- 
centage of the children who later in life suffer from bilateral spastic 
paralysis; hence the designation “Little’s disease” or “birth palsy” 
has come to be applied to these late consequences of the lesion. 

The extravasation is usually most extensive over the upper and 
outer surface; and for this reason the motor centers for the lower ex- 
tremities usually suffer more than those for the arms. The lesion, 
however, need not be Inlateral and, indeed, the effusion of blood and 
resultant cerebral injury need not affect the motor strip at all; so that 
from an etiological point of view the term “birth palsy” would only 
include a small percentage of all the cases of intracranial hemorrhage 
in the newl)orn, and when 
j)aralysis occurs it by no 
means always assumes the 
form of diplegia. 

The inciting factor in the 
vascular rui)ture, whether it 
be a consequence of change 
of position in the bones which 
puts a strain upon those ves- 
sels whicli connect the cortex 
and tlic dura, or whether pas- 
sive congestion plays the chief 
r()le, cannot always he told. 

We know that extreme degrees 
of stasis may serve to rupture 
the delicately supported cor- 
tical vessels, even long after 
birth, as is especially well 
shown by the “ whooping- 
cough ” cerebral hemorrhage 
of infancy. It would seem, 
however, that parietal overlapping is the fa(*tor which deserves chief 
consideration. The cerebral veins from the major part of the exposed 
hemisphere empty into the longitudinal sinus, the larger of these vessels 
coursing in the arachnoid and pia practically in the region of the central 
convolutions. On approaching the mid-longitudinal line they leave 
the cortex and, unsupported, bridge across the subdural space to enter 
the parasinoidal sinuses; and at this point, therefore, thej" are especially 
VOL. in — 7 



Fi«. 58. — Scar ok an ()i.ii Birth Hemorrh aur Occu- 
PVIXO THE I-EU ('enter OK THE RUHIT MOTOK 
(.‘OUTKX, HAVINU CaI^KKU SpaSTU' MoNOPLEtSlA 
ANi> Focai. F^P1I.E1>HY. 
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liable to rupture, owing to the strain put upon them from overlapping. 
In extreme cases of parietal overlapping even the longitudinal sinus 
itself may be torn. We can thus easily explain the greater frequency 
of implication of the lower extremities, either on one side alone (Fig. 58) 
or on both, ixs in the spiistic paralysis of the Little type. 

Whatever its cause and wherever the extravasation may have 
occurred, cerebral disturbances of greater or less extent supervene. In 
the acute condition either a simple, small area of effused blood may be 
found, usually in the subdural space, occasionally spreading out in the 
meshes of the leptomeninges; or a thick clot covering an entire hemi- 
sphere alone (Fig. 59) or overlying a large part of both may be disclosed. 
All of the extensive hemorrhages which I have seen have been limited 
to one hemisphere, and I am inclined to think that the unilateral form 
of extravasation is the more common. It must not be forgotten, too, 



Fio. 59.“Extkava»ation from J to 1 c.m. Thic k Clcit ('ovekivc; P^ntirk T.EPr Hemi.sfhkhe. 

Partially removed at operation, which provetd fatal. 

that effusion.s other than intermeningeal ones occur; for contusions or 
lacerations of the brain itself may leail to hemorrhages into its substance. 
These may become veiy extensive owing to the venous stasis and to the 
unresisting, jelly-like consistency of the brain at this age - the ‘‘unripe 
cerebrum of the newborn.'^ 

In a di.stensible child’s head, with its open mcml)ranous fontanel, 
an amount of hemorrhage may take place which in corres])onding 
degree in the closed adult skull would lead (juickly to fatal compression 
phenomena. Hence, a large number of these children survive and the 
lesions which result from the hemoiThage may be multitudinous. We 
may find only a thickening of the meninges with adhesions over an old 
superficial scar of the cortex (Fig. 58) ; we may find a superficial, shallow, 
saucer-like defect filled with fluid, with the tough, thickened lepto- 
meninges bridging over it; and from these simpler forms there are 
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gradations, too numerous to mention, up to large porencephalic cavities, 
which may occupy an entire lobe. ■ 

Symptomatology. — Too little attention ]ias been paid to the 
immediate symptoms of these le.sions, whose later effects are so well 
known. For these infants, if they survive the first few critical days — 
and they arc only too apt to — develop into simple-minded, hemi- 
anopic, spastic, or epileptic children. There is usually an interval 
after subsidence of the immediate symptoms during which false hopes 
are raised of a perfect recovery, but in a few weeks or months evidence 
of a defective brain becomes obvious even to other than trained 
observers. 

Among the immediate symptoms may be noted asphyxia and 
oftentimes delayed spontaneous respiration. The child does not suckle 
normally and must be fed with a dropper; there may be inequalities in 
the pupils and evidences of medullary irritation shown in the pulse, 
whi(*h may be slowed, and in the respiration, which is irregular and 
may even show rhythmics periods; the fontanel is abnormally and 
(constantly tense and evidences of increased intracranial pressure are 
shown by dilated vessels over the scalp, eyelids, and in the eye-grounds, 
where hemorrhages not infrequently are to be found; twitching move- 
ments may occur, even convulsions, which after a few days may l)e 
more or hcss \inilateral. Difficult as it may be at times to determine 
the presence of a lesion, it is still more difficult to determine its seat 
and whether it is unilateral or bilateral. Help may be had from the 
character of the convulsions, from the pupils, and, as in the adult, in 
a (hispcrate case a bilateral exploration may be necessary. It is to be 
noted that there are no paralytic symptoms, for the newborn is little 
more than a spinal animal. 

The ideal treatment differs in no wise from that of intracranial 
hemorrhage in the adult; namely, removal of the clot. This has been 
recognized by many, but surgical aid has been withheld owing to the 
wide-spread opinion of obstetricians and neurologists that the operation 
would be useless, if not immediately fatal. 

As a matter of fact, the newborn withstands the effects of a cranial 
perhaps better than any other operation, and with due regard for 
hemostasis and for preservation of liody temperature, the procedure, 
though a delicate one, can be conducted with much less traumatism to 
the child’s head than Nature often sulqects it to during its normal 
passage through the pelvis. The possibilities of surgical relief are 
limited to the first week or two after the hemorrhage has occurred; for 
an old cerebral sc^ar can neither be helped by medicine or the scalpel. 

The author has, at this writing, operated upon 9 of these cases with 
4 apparently perfect recoveries. In the fatal cases there was an exten- 
sive extravasation (cf. Fig. 59) over the entire hemisphere; they were all 
of them in an extreme condition, and possibly too much was attempted 
at one sitting in the way of removal of the (‘lot. The time of operation 
has varied from the second to the twelfth day. In S cases a bilateral 
exposure (Fig. 60) was necessary, and twice a secondary operation. 
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The method of procedure is as follows: The child is wrapped in 
cotton and surrounded by heaters; its head is carefully shaved and 
prepared and light chloroform anesthesia used. A tourniquet of thin, 
elastic rubber tubing, previously tied in a circle before application and 
with a longitudinal tape to prevent its rolling over the bice, may l)e 
used. An omega-shaped inci.sion just within the outer margin of the 
parietal is carried down to the bone through the scalp and peri- 
cranium, and the latter is scraped away so as to expose the thin, serrated 
osseous edge. Under this a blunt dissector is passed, so that the 
edge of the bone is tilted up and then, with a proper cutting instru- 
ment, the bone is incised in a line conforming with the skin incision 
1 cm. or more within the parietal margin. Formerly, l^lunt scissors, 
curved on the flat, were u.seil for this purpose, but such difficulty was 



Fig. 60. — Showing Scaiw of In< i«ionh in a rA.‘iE of IxTKArKAMAL IIkmouhiiage in whigh 
A Hii.atkkai. Opehathjn was .Nkgessakv. 


experienced from the tilting of the blades that a particular form of 
cutting forcep.s, modeled on the Montenovesi pattern, has l)een matle 
(Fig. 61). These will quickly inci.se the thin bone with the minimum 
of jar. The parietal is then broken across at its base. It would be 
po,s.sible to elevate the entire parietal, but this would neiressitate a larger 
opening than is required and the replacement would be lc.ss .satisfactory. 
If a subdural hemorrhage is pre.sent, its dark color will show through 
the tightly stretched dura. This .should be opened by a curved incision 
some distance within the bony margin, and the superficial clot can 
usually be broken and lifted off in fragments or irrigated away with 
a gentle .stream of warm salt .solution. The dura should then be accu- 
rately resutured, the bone replaced, and the skin clo.sed without drainage. 

Certain technical complications may ari.se. One of them lies in the 
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occasional diflficulty of closinj^ the dura, owing to cerebral tension from 
edema. This may be counteracted by a lumf)ar puncture and the 
withdrawal of some of the cerebrospinal fluid, which cjuickly diminishes 
the tension. Accurate dural closure with fine interrupted sutures is 



Fio, 01 . — Jawh ok Atthor’h ri’TTiNtj Fokceps 1-ok Inc’imion okCkaniai. Bonrh IV THE Newborn. 

essential, for otherwise adhesions Ijetween cortex and membranes are 
likely to occur. In one of my cases a small spurious meningocele was 
the result of inefficient closure and has persisted now for two years. 
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PART 111. 

The Cerebral Envelopes. 

MENINGES AND EPENDYMA. 

^^And there is another tlanger if you .saw the bone down to the meninx 
and remove it at once, le.st in the act of .sawing you should wound the meninx.’’ 

“For it is not proper that the membrane should be laid bare and ex- 
poseil to injuries for a length of time, as in the* end it may become fungous.” 

— Hippocrates, De Capiils Vvlneribus, 

“It is easier to evolve truth from error than from confusion.” — Lord 
Bacon. 

Anatomic and Physiologic Considerations. — The Pachyme- 
ninx and Its Vessels.— A thorough knowledge of these mem- 
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branes and the part playeil in intrarrunial disease by the fluids 
which they hold is of prime importance. It is permissible to call 
attention here to some of the more essential points only. 

The dura carries on its outer surface certain arteries of surgical 
interest anil it encloses the great venous sinuses. The intracranial 
dura differs from the intraspinal dura in its relation to the enclosing 
bone; for the latter has a double, the former only a single inner layer of 
enilothelial cells, its outer surface adhering more or less firmly to the 
skull and having, esj^ecially in the young, an active share in the process 
of bone formation. This attachment is an intimate one, particularly 
at the base, from portions of which the dura can be separated only 
with great difficulty. Hence in linear fractures of the base the mem- 
brane is almost always torn; in similar fractures of the vaidt it may 
often escape injury. One source of its firm adherence is to be found 
in the sheath-like prolongation of the meml)rane along the course of 
the cerebral nerves. Such a .sheath is especially marked in the ca.se 
of the optic nerve — a fact of importance in the etiology of choked disk. 
Owing to this firm ba.sal attachment extradural hemorrhages are less 
likely to occur there than under the vault; this is not an invarial)le rule, 
for in certain parts of the middle and posterior fo.s.sie it is readily .sepa- 
rable from the bone — a fact which is made use of in exposing the tri- 
geminal nerve and in sulioccipital operations. The strength of the 
dural attachment at the vault is variable: it increa.ses with age, .so that 
the membrane tears in removal: in the young it clings much more 
firmly to the growing bone at the sutures than elsewhere. In the 
newborn, for this rea.son, an extradural hemorrhage internal cephal- 
hematoma") may be limited to the inner surface of one bone. 

As a protection for the brain, the dura, owing to its smooth endo- 
thelial surface, is of much more importance than the overlying l)onc. 
A dural defect is replaced by .scar tissue, which of necessity leads to 
adhesions between the cortical leptomeninges and overlying cranium 
or scalp, as the ca.se may be; a dural wound, the edges of which have 
l>een accurately approximated, should leave no such adhesions, as the 
edge is quickly united by proliferation of the endothelial cells. The 
dura is, in a measure, separable l)y di.s.section into two layers — an outer 
and inner — l^tween which .structures like the Ga.s.serian ganglion are 
enclo.sed; it furthermore opens to enclo.se the large .sinu.se.s, from the 
inner edge of which falx and tentorium pa.ss off to partition the cranial 
space into its three main chambers. These strong meml)ranous par- 
titions play an important part in supporting the hemispheres, and, 
inasmuch as they can be dislocated but .slightly out of their normal 
position, they have a tendency to limit the pre.ssure effects of a local 
process to the one compartment in whi(?h it has originated. This is 
e.specially so with the subtentorial compartment, for the tent-like 
membrane hung from the po.sterior edge of the falx is particularly well 
adapted to support pre.ssure from above and thus protect the important 
centers of pons and medulla. 

The dura deserves chief consideration as a carrier of blood-vessels. 
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The superior longitudinal ninus lies slightly to^the right of the median 
line. It iaereases in its blood-holding capacity as it runs from the 
ethmoid to the torcular. In its course it changes greatly in form. On 
cross-section, except during its middle course, it is of a narrow, wedge 
shape, the apex of the wedge running down for a considerable distance 
between the two layers of the falx. During its middle course broad ex- 
pansions (Idcume laterales or parasinoidal sinuses) pass out between 
the two dural layers for a distance of from 1.5 to 2.5 cm. over the hemi- 
sphere (Fig. 62). Into these lateral expansions enter many of the more 
important of the superior cerebral veins, particularly those which 
ascend in the sulci bounding the paracentral convolutions, and from 
them emissary vessels pass through the inner table to communicate 
with the diploctic vessels. 

Into the lacunae laterales project the 
majority of those Ixxlies known as Pac- 
chionian granulations. They seem to be 
an acquirement of adult life and their 
function, if they posse^ss any, is uncer- 
tain. Tliey consist of tuft-like processes 
from the arachnoid (fontaining cerebro- 
spinal fluid; and, (covered merely by a 
tiiinned-out layer of dural endothelium, 
they project into and are bathed in 
the blood of the sinus. As they enlarge 
they may even j)roject through the lateral expahsion of the sinus and 
cause, through pressure, atrophic depressions of varying size in the under 
surface of the skull. It is for these reasons that injuries to the skull 
in this situation or efforts to operate there are especially likely to be 
attended by liemorrhage; for the calvarium cannot be separated from 
the dura without tearing the emissary veins or injuring the thinned-out 
layers of the dura covering the granulations. Furthermore, the dura 
itself cannot V)e elevated from the brain without injury to the cerebral 
veins, which, as well as the Pacchionian granulations, serve to bind it 
to the (rortex. Since the lacunm laterales are sufficiently broad to 
cover the motor centers for the lower extremities (Fig. 94), it is evident 
that these centers are difficult of access. Owing to the lacunae also, 
ligation of this sinus in its middle course is almost impossible. The 
longitudinal sinus and its expansions, furthermore, are honeycombed 
by fibrous bands (chordic Willmi), which pass in various directions and 
many of which seem to serve as valves at the point of entry for the 
superior cerebral veins. These vessels enter the sinus by long, obliquely 
placed channels which pass forwaril against the direction of the blood 
current. 

At the torcular the longitudinal sinus bifurcates into the lateral 
sinuses, the right being usually the larger. These sinuses lie in the 
triangular space at the tentorial attachment and, usually with a slight 
upward convexity, pass (Fig. 94) to the mastoid region of the skull, 
where, as the sigmoid sinus, with a sharp curve they turn downward 



Fio. 62. — Sketch of Cross section of 
l^>N(iiTui>iNAi. Sinus in Its Mid 
Course. 

Note width of parasinoidal sinuses. 
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to become the internal jiigular vein at the foramen of the same name. 
At the posterior part of the msistoid process there is a foramen for 
a large emissary vessel which forms a communication between veins of 
the scalp and the lateral sinus. Injury of these communicating veins 
in attempting to remo\'e the overlying bone for operative purposes may 
lead, especially when there is any venous st:xsis, to profuse hemorrhage, 
for such an accident aniounts to a lateral injury to the sinus itself. 
Communicating vessels also pass from the sinus to the bone at the 
occipital protuberance opposite the torcular, and here again especial 
caie must be exercised in removal of bone. During the middle course 
of the lateral sinuses there are no important vascular communications, 
and in operations the bone may be rongeured away from the dura 
without risk of bleeding. Owing to the particularly close attachment 
of the dura to the petrous bone the petrosal sinuses are important, as 
they are apt to be injured in the linear fra(‘tures which so commonly 
invade this fragile part of the base. The hemorrhage therefrom either 
directly entera the subdural space or appears from the external meatus. 

A sagittally placed occipital sinus connecting torcular with the 
venous sinuses of the spinal canal lies at the junction of the dura of 
the posterior fossa and the ceretellar falx, irnlike the falx cerebri 
this membranous expansion is of variable size and not infrequently 
both it and its marginal vessel are small or absent. It is my impression 
that when the .sinus is absent its place is taken by large median diploi tic 
ves.sels which run in the midoccipital ridge to the edge of the foramen 
magnum and thence to the condylar foramina. DiploiHic vessels here 
may prove troublesome in the suboccipital api)roach to ccrel)ellar 
operations. 

Furthermore, at the ba.se lies another important sinus — the 
cavernous. As it lies alongside of the sella turcica it may be injured 
by bursting fractures whose fissures so often enter this region, and its 
companion ve.s.sel, the internal carotid artery, may be harmed at the 
same time, leading to an arteriovenous aneurysm. As it drains the 
venous blood from the brow and orbit it is liable to infecrtion spreading 
from the.se ve.s.sels; and when comprassed, as by tumor, the resulting 
venous stasis in the bulbar circulation is supposed by some to be the 
causal factor in producing a choked disk. When thrombosed it pro- 
duces an extraordinary degree of exophthalmos (Figs. 78 and 79), 
usually resulting in blindness. 

There has been much di.scus.sion among experimentalists concerning 
the compressibility of the .sinuses, and from their peculiar form and 
protected situation they have been regarded as incompressible. I 
succeeded in demon.strating that in the dog the longitudinal sinus may 
completely collap.se at an early stage of compression, with consequent 
venous stasis of high degree. If, with increased tension from any 
source, a similar collapse may be produced in the sinus rectus, with 
stasis in the ven» Galena*, an internal hydrocephalus may be produced 
without the direct implication of these vessels by pre.ssure from a 
neighboring growth. 
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The middle meningeal artery serves as the rtiief arterial supply for 
the dura. Its intimate connection with the membrane is such that in 
separating dura from skull it clings to the former, though there are often 
small branches which enter the bone. However, at one place — the 
anterior inferior angle of the parietal, near the pterion — it grooves 
or actually may channel the bone, so that separation is often impossible 
without troublesome hemorrhage. Linear fractures crossing the 
pterion are also almost certain to injure the vessel. 

The nerve supply of the dura is abundant. Unlike the leptomen- 
inges, it (jontains sensory and vasomotor nerves, the chief supply coming 
from the trigeminus, although al:)Out the foramen magnum there are 
fibers from the vagus. Headaches I believe to be due to the stretch- 
ing of the dura or of its expansions. 

The Leptomeninges, Epend]rma, and Cerebrospinal Fluid. — 
The play a delicate and vascular membrane, closely hugs the convoluted 
surface of the central nervous system; fitting like a glove it dips down 
into all of the fissures and irregularities. The arachnoid^ on the other 
hand, bridges over most of the crevi(?es, and in its relation to the pia 
may l)e likened to a mitten drawn over the pial glove. On the top of 
the convolution where these membranes come in contact they are 
intricately associated; over the sulci and fissures, and particularly over 
the irregularities of the base, they are more or less widely separated. 
Unlike the free subdural space, these subarachnoid spaces are honey- 
combed by delicate tissue strands, which bind pia and arachnoid 
loosely together. This loose tissue meshwork is traversed by many 
of the cortical vessels whose tissue support consequently is slight. The 
cerebrospinal fluid circulates in these spaces. 

The ependyma which lines the ventricular cavities consists of a layer 
of epithelial cells, underlain, for the most part, by a thin layer of neu- 
roglia. It forms a covering for the velum interpositum and the vascular 
choroid plexuses which curve backward through the foramina of Monro 
and project into the posterior cornua of the ventricles. Though mor- 
phologists have shown us how these important structures develop, their 
physiological signification remaiivs obscure, and consequently their 
diseases even more so. They doubtless play the chief r61e in the 
formation of cerebrospinal fluid, and it is essential that we have, as 
a working l)asis, some knowledge of the function of this fluid. 

The cerebrospinal jliiid is not, as wiis long conjectured, merely 
a surtaca: lubri(;ant akin to the fluid of the great serous cavities; nor does 
it act alone as a water-bed, though the comparatively large collections 
of fluid in the subtentorial cisterns serve in a measure as a support for 
the important centers of the hind-brain and lessen the jar which they 
would otherwise receive in case of a cranial injury. Leonard Hill 
expressed the opinion that the cerebrospinal fluid should be regarded 
as the lymph of the brain, but, as Halliburton has shown, it is a true 
secretion and not an exudation like lymph, from which it has marked 
chemical differences. The subarachnoid space is only remotely con- 
nected with the lymphatic system, being fully developed long before the 
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lymphatics have budded out from the subclavian and iliac veins (Sabin). 
Observations undertaken for me by Lewis Reford in Mali’s laboratory 
show that the spinal arachnoid is completed first, and in later weeks 
spreads slowly over the hemispheres. Ueford’s observations, further- 
more, have shown that from the liegiilning the spinal subarachnoid 
space is intimately connected with the venous circulation through 
the rudimentary cerebral sinuses. 

There appears to be an active secretion and circulation of this 
fluid, which, under certain circumstances at least, may form in large 
amounts. This is shown not only by the copious discharge after 
certain ciises of cranial or spinal injury or in nasal rhinorrhea, but 
also by the rapid reaccumulation of fluid in a hydrocephalic head after 
its withdrawal. 

Of the manner in which this fluid gathers we are as yet unaware. 
It may be entirely a transudation from the capillaries of the vascular 
choroid — a view held by Leonard Hill — or, what seems to me more 
probable, it ma>' be largely the product of secretory activity of the 
ependymal cells which line the choroid plexus, the function of which 
has not been definitely established. However this may be, the fluid 
originates in the lateral ventricles, whence, passing backward by the 
median ventricle to the hind-brain, it escapes into the subarachnoid 
space by way of the so-called foramina of Magcndie and of Lus(;hka. 
From this point the fluid bathes both the cord and brain. It is chiefly, 
though not entirely, confined to the ventricular and subarachnoid 
spaces. Outside of the arachnoid there normally exists little free fluid, 
though it may gradually make its way through this membrane. When 
exposed in an operation the arachnoid may l)e seen to exude drops of 
fluid — to sweat, as it were — but not until it has been j)ricked in the 
intergyral spaces .will sufficient fluid escape to allow the membrane to 
settle down closely over the pia — a matter of importance in cortical 
faradization to l^e emphasized later. 

Once it has emerged from the ventricle and reached the surface of 
the brain, the fluid may leave the cranial and spinal chambers by forcing 
its way into the lymph spaces along the course of the nerves, and in this 
way may pass into the nasal membrane along the olfactory nerves, into 
the orbital tissues by the ophthalmic and optic, etc., as can be shown 
experimentally; but this method of escape is by far the least important. 
Most of the fluid passes directly into the sinuses — into the longitudinal 
sinus in particular. Key and Retzius long ago expressed the view 
that the escape takes place through the intervention of the Pacchionian 
granulations which project into the lacunae laterales. Foramina of 
exit certainly exist in this situation, but whether the escape of fluid 
takes place through the active agency of these granulations may be 
doubted; for the free escape of fluid by the sinuses may be easily dem- 
onstrated in infants and in the higher apes, in whom no Pacchionian 
villi exist. Whether at the points of entry of fluid there exists some 
valvular structure akin to the valve where the thoracic duct enters the 
jugular or whether there be some other mechanism, matters not for 
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our purpose; the essential thing is the fact that tBe chief escape takes 
place into the venous sinuses. ^ 

With this knowledge we may understand how infectious processes 
may block these channels and cause stasis of the cerebrospinal fluid; why 
thrombosis of the longitudinal sinus may lead to serious symptoms, 
even though the venous anastomosis may be sufficient to carry away 
the circulating blood; why congenital hydrocephalus is so frequently 
unassociated with any demonstrable lesion of the region of the foramen 
of Magendie; and finally why many of our operations directed toward 
the cure of hydrops ventriculorum are based on wrong principles of 
drainage. 
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Congenital Anomalies. Cephalocele. — Developmental anomalies, 
so far as they are of surgical interest and pertain to brain, men- 
inges, and skull, may be considered together; for, as is the case 
with similar lesions over the spinal region, they are all more or less 
associated with circulatory disturbances of the cerebrospinal fluid. They 
are characterized for the most part by a protrusion of the intracranial 
contents — the so-called cephalocele — through an area where there has 
been a defective closure of bone and meninges. 

Etiology. — Many vague hypotheses have been offered to account 
for their production: that owing to some irregular division of the brain 
into its separate parts portions of the primitive cerebral vesicle come 
to lie outside of the mesodermic coverings; that they are actual neo- 
plasms — encephalomata (Berger) ; that they are brought about by the 
traction of amniotic strands which may have become adherent to the 
primitive nervous system, etc. Many of them may be accounted for 
by an arrest of development during the early weeks of fetal life, and it 
has been possible to reproduce some of these lesions experimentally 
in the lower animals. When a corresponding arrest of development 
has involved the mid-dorsal strip overlying the spinal cord, the so-called 
spina bifida results, and though it is customary to describe this lesion 
under diseases of the spine, it is of greater import to the cephalic end 
of the nervous system, owing to the almost inevitable accompaniment 
of hydrocephalus, due to the general disturbance of cerebrospinal fluid 
circulation. In cephalocele, too, it is probable that the defect through 
which the protrusion takes place is not the primary factor leading to 
the hernia, but rather that some intracranial condition leading to 
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increased tension and associated in some way with the cerebrospinal 
fluid W21S pi*esent during fetal life. 

We know, from our experience with defects of skull and meninges 
in the adult, that unless, from one cause or another, there is an increase 
of intracranial tension, there will l)e no protrusion of the intracranial 
contents: and it is probable that, without some disturbance in tension, 
there is likewise no tendency for protrusion to occur in fetal life before 
the lateral plates have totally enclosed the primitive nervous system. 
We have seen that the cerebrospinal space forms and contains fluid 
before this closure is complete, and in case there should be any al)nor- 
mal increase in the amount of fluid or any obstruction to its outflow l)y 
normal channels, it will tend to bulge the meninges through the areas 
where solitl closure by the lateral plates is least advanced, and by so 
doing it will prevent such closure. Embryologists have taught us that 
the last point of spinal closure is in the lumbosacral region, which 
accounts for the frequency of a defect in that situation; in the cranial 
region apparently the latest closure occurs over the third ventricle. 

Varieties. — Cephalocele, like spina bifida, has seats of predilection. 
They are, as a rule, mcsially placed and, occurring in the posterior or 
anterior parts of the head, are known as occipital or shicipital cephal- 
oceles. The former are more common and, depending on their position 
above or below the tentorium, are known as superior or inferior occipital 
cephaloceles. The lower form veiy commonly occurs through a defect 
which communicates with the foramen magnum and may be accom- 
panied l)y a spinal lesion as well, so that it may be intermediate between 
the cranial and spinal forms. In the superior form the cranial defect 
may communicate with the posterior fontanel. The sincij)ital or 
frontal cephalocele usually occurs through a defect situated in the 
longitudinal plate of the ethmoid near the base of the nose, and it is 
known as naso-frontal or niiso-orbital or naso-ethmoidal, according to 
the exact site of the defect and the direction taken by the protrusion. 

According to their structure and contents, cephaloceles are classified 
as meninijoceles when there is a protrusion of membrane alone, filled 
with cerebrospinal fluid; as encephaloceles when a portion of the brain 
itself protrudes into the sac; and hifdrencephaloceles or, l)ettcr, cnceph- 
alocf/stoceles (Muscatello) when not only is there a protrusion of brain, 
but this protrusion is itself distended by a collection of fluid commu- 
nicating with the ventricle. Many .subdivisions may be made of each 
of these varieties. 

True meningoceles, contrary to the view of older writers, doubtless 
are rare, and some authors believe that they never occur. It is a matter 
which by gross appearances, or even by microscopical .studies, may be 
difficult to determine; and only when there is no demonstrable nervous 
tissue or ependymal cells lining the sac and no evident communication 
with the ventricle may we correctly call them meningoceles. 

A true encephalocele likewise is rare, though they have been described 
and are said to occur with greater frequency as a sincipital hernia. 
They may be en(;ephalocystoceles undergoing retrogressive changes. 
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These small protrusions of brain without exlj^rnal or internal cystic 
conditions have been called by Heinecke cenencephaloceles. 

The most common form is the encephalo0ijstocele, and most of the 
occipital hernias are of this type (Fig. 63). It is identical in its structure 
with the myelocystocele of the cord. In this form not only the peri- 
cranium and bone are absent, but even the dura may not extend far 
beyond the cranial defect, so that the outer surface of the thinned and 
protruding portion of the brain is covered only by pia-arachnoid, which 
lies immediately under the connective tissue of the scalp, and its inner 
surface is lined by ependymal cells in direct continuity with those of 
a median ventricle. The encephalocystoceles of the frontal region 
coMiinuiiicate with the anterior horn of the ventricle; those of the 
superior occipital region with the posterior horn ; and those of ' the 
inferior occipital region usually with the third ventricle. As the 
cinailation of fluid through the arachnoid is interfered with, a superficial 
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collection of fluid may be found in some cases — a condition indicated 
by the term encei)halocystomcningocele. The layer of cerebral tissue 
lining the sac of an encephalocystocele may be 1 cm. or more in thickness; 
but it more often becomes so thinned out that its presence, as a delicate 
layer of neuroglia, can only be recognized by histological methods, or 
may even l)e totally absent, so that the original character of the cyst 
is determinable by the presence of ependymal cells alone. It is due 
to this fact that true encephalocystoceles may in gross resemble simple 
meningoceles. 

The size of these congenital hernue varies greatly. They may be 
so small as to be hardly noticeable or they may become as large as or 
larger than the rest of the head. They may V>e pedunculated and have 
a communication with the cranial chamber through a small opening or 
may be sessile and communicate through a large defect. They are 
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usually smooth, soft, and fluctuating swellings, but may be irregular, 
lobulated, and quite firm; ami they not uncommonly are surmounted 
by tumor growths — lipomata, fibromata, angiomata, etc. 

Diagnosis. — Being congenital lesions and having definite seats of pre- 
dilection, this should offer no difficulty. They am readily distinguished 
from acquired hernia cerebri and from spurious meningocele. Dermoid 
tumors are apt to grow from the same situations, aspecially sincipital 
dermoids; and those which overlie a defect in the skull, owing to j)ulsa- 
tion, may offer difficulties of diagnosis. Soft angiomata, whose size may 
be diminished by pressure and which frequently occur at the root of the 
nose.'ma}' be mistaken for them, and it is not uncommon to overlook 
a cephalocele if it chance to be surmounted by a congenital tumor (fibro- 
lipoma, etc.). The ethmoidal hernia^ have often been mistaken for nasal 
polypi or for other extracranial tumoi*s of the base of the skull. 

As the contents of a cephalocele communicate with the cranial 
chaml)er, the protrusion increases in size and tension when the child cries 
or strains. An encephalocele often shows visible pulsation, and even 
when absent it may be brought out by pressure. An attempted reduction, 
furthermore, may slow the pulse and lead to other pressure phenomena — 
respiratoiy disturbances, elevation of blood pressure, vomiting, con- 
vulsions, unconsciousness, etc. — if vC considerable amount of fluid is 
forced into the cranial chaml^er from the sac. A large “meningocele” 
is often translucent and its overlying surface may become thinned and 
excoriated by pressure, so that nipture and infection are not infrequent 
sequels. 

It is unusual for infants possessing such a defect to live long after 
birth; and, unhappily for the cases which survive, malformations of the 
brain, hydrocephalus, etc., are a common accompaniment of the lesion, 
and the few years of life granted to these unfortunate victims are 
hardly. to be desired. 

Treatment. — Every possible care should be taken in the large 
herni®, particularly those of the occipital region, to protect the over- 
lying skin from excoriation and pres.sure sloughs. Attempts to reduce 
the protrusion by bandaging used to be employed. They are useless 
and even dangerous. Repeated emptying of the sac by puncture, with 
subsequent bandaging, has been advocated. The withdrawal of fluid 
by a lumbar puncture will, in the majority of cases, answer the same 
purpose. Rarely can this be of any permanent benefit, for the fluid 
rapidly accumulates, despite the exertion of pressure over the collapsed 
hernia. There have been cases in which this procedure — or even the 
most unsurgical one of injection of irritating fluids (Morton's and the 
like) into the sac in the hope of causing obliterative adhesions — is said 
to have been curative. Such a favorable outcome could only follow 
when there is a small “hour-glass” connection between sac and cranial 
chamber, a condition offering still greater prospects of success through 
operative excision. Other than for palliative or for diagnostic purposes 
treatment by puncture and injection is wholly undesirable; by com- 
pression, unavailing. 
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Operative measures alone can promise any permanent benefit, and 
even they may be futile if the hernia is accompanied by a large cranial 
defect through which the brain has prolapsed, by defective cerebral 
development, or by other congenital abnormalities. There remains 
a small group in which operation is justifiable and its effects gratifying. 
A meningO(;ele with small pedicle may often be successfully removed, 
the opening closed, and no further symptoms result. The small enceph- 
alocele of frontal or occipital region may likewise be closed after ampu- 
tating or rediKiing the cerebral protrusion and repairing the meningeal 
and cranial openings; if they are large, by a plastic operation of some 
sort. For the purpose of closing such a defect a flap of scalp or of 
periosteum alone, or one of periosteum and bone alone, or one of all 
three coverings, may be taken, leaving only the intact dura over the 
l)rain at the area from which the flap has l)een taken. As these opera- 
tions are done on very young children, as a rule, the thin shell of bone 
may be easily cut in the desired form, its pedicle cracked off, and the 
fragment swung and sutured into position. The surgical technic must 
be of the very best, for a single point of weakness in the healing wound — 
a stitch-abscess, for example — may lead to subsequent leakage since 
there is a tendency toward a rapid reaccumulation of the fluid. 
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Hydrocephalus is a symptom of disease, not a disease in itself. 
It may be chronic or acute, congenital or acquired, external or internal. 
Those cases in which the fluid accumulates from some known cause 
are spoken of as acquired and the condition is recognized as a secondary 
symptom; those in which the origin of the condition remains shrouded 
in uncertainty cannot as yet be properly classified. Hence the slowly 
progressive form of ventricular hydrops of antenatal origin and of 
unknown etiology has erroneously come to be regarded in itself as a 
disease — congenital, idiopathic, or essential hydrocephalus. The con- 
dition is brought about in most cases, if not in all, by some obstruction 
to the natural escape of the fluid, whether it be at some point in the 
ventricular channels, or at the openings of Magendie and Luschka, or 
at the points of outflow into the sinuses. 

Hydrocephalus Externus. — Inasmuch as the cerebrospinal fluid 
is primarily secreted into the ventricle, accumulations of fluid on the 
surface of the brain, whether congenital or acquired, are rare. It is 
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somewhat misleading^ if not erroneous, to designate as external 
hydrocephalus’’ such conditions as the acute edema which follows 
traumatism, cerebral angioneurotic edema, or the so-called acute serous 
meningitis of Quincke, in which accumulations of fluid are found in 
the subarachnoid space. We may, likewise, properly exclude the col- 
lections of fluid which fill up the intracranial chamber when atrophic 
processes lead to a shrinkage of the brain (hydrops ex vacuo or com- 
pensation hydrocephalus) as well as the hygroma of the ilura mater 
w’hich may follow pachymeningitis. One occasionally sees a true 
external hydrocephalus of congenital form in rare instances, when, 




Fig. 64. — Hydrocephalus Externus, with Normal Meninges but l)EKKc-rivB rKHEHHAL 
Development. ( Kindne^.-^ of Florence Sabin.) 

with an undeveloped brain, a normal intracranial chamber is filled with 
fluid (Fig. 64). Occasionally also in hydrocephalus ventriculorum of 
the essential form the fluid may come to be external instead of internal 
through perforation of the overdistended ventricles. This is rare, 
however, and we know' from our surgical experience that the brain will 
not necessarily collapse and allow ventricular fluid to l)ecome extra- 
cerebral, even if a large opening be established by surgical measures 
through the thinned cortex. 

Acquired hydrocephalus internus is a process which complicates 
(1) tumors, (2) meningitis, (3) ependymal inflammations, and (4) stasis 
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of the venous circulation in the velum interpositum, whether as 
a primary .thrombotic process or one secondary to*kny of the foregoing 
lesions. The ventricular dilatation in these ca^s is usually of acute 
or subacute onset and rarely reaches a considerable degree without 
proving fatal. 

A tumor so situated that it obstructs the outflow of fluid from the 
ventricles will lead to hydrocephalus; even small growths situated at 
the l)ase, and particailarly those under the tentorium, will obstruct the 
flow by pressure against the third or fourth ventricle or iter. (Figs. 65, 
66 .) 

Ihisal meningitis of whatever nature, provided the exudate serves 
to obstruct the foramina near the fourth ventricle, is usually the imme- 
diate cause of death in the fatal cases of meningitis, and in those which 
recover is a common source of permanent cerebral disturbance, owing 
to an incomplete re-establishment of the normally free outlets (Figs. 69 
and 70). A primary ependymal inflammation which, like the menin- 



65 and 66. — ArguiiiEu Hydrops Ventricui.ori’m Second.^ry to rEUKBEi.LAR Cyst 
( rpinovefl at operation). 

LeadiiiK to .separation of sutures of vault in child aged six (natural decompression ). 


geal infections, may lead to a thickening of the lining membrane of the 
ventricles is another common source of obstruction. The process here 
may not infrequently be unilateral from the occlusion of a single foramen 
of Munro — a condition which may closely simulate tumor. 

Owing to tlieir usual occurrence at an age when the skull is closed, 
the conspicuous feature of congenital hydrocephalus — the large head — 
is absent, although in the young enlargement may occur and even 
separation of the sutures take place (Figs. 65 and 66). 

Owing to the immediately critical nature of the underlying trouble, 
the course of acquired hydrocephalus differs from that of the congenital 
form. In the acute obstructions, particularly those of inflammatory 
origin in the adult, terminal paralytic symptoms of compression may 
rapidly follow. It is not exceptional, however, for the complication 
to run a subacute or chronic course and for the symptoms to fluctuate 
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according to the ease with which the pent-up fluid escapes; for it may 
have greater difficulty at one time than another. In its acute and 
subacute forms the condition is characterized by stupor and by peculiar 
rigidities, extensor in the lower extremities and flexor in the upper 
(Fig. 67), due to pressuie on the pyramidal tracts; and when there is 
cerebrospinal inflammation by retraction of the neck as well (Fig. 82, 
p. 186). In its chronic form accpiiied hydrocephalus, especially after 
ependymitis, may lead to some atrophy of the hemispheres anti persist 
for years without disturbing symptoms (Fig. 118, p. 218). 

Treatment . — The ideal tieatmeiit of acquired hydrocephalus is the 
removal of the cause of the obstruction. This at times may be accom- 
plished. It is impossible, however, in the acute period of the inflam- 
matory cases, when lesort must be had to palliative measures by 
puncture or by repeatetl punctures of the ventricle. Occasional cures 
have been brought about by this means (v. Beck). In the less advanced 
and unadhesive stages lumbar puncture may be beneficial, but it becomes 
unavailing after ventricular obstruction has occurred. There is, 
furthermore, a certain measure of risk in lumbar puncture, particularly 



Fio. 67. — Subconscious Child Siiowin<s Chakacteristic Rkhditiks ok ArQriRKi> Internal 
Hydroceimialuh Secondary to Tumor. 

in cases of increased intracranial tension, due to subtentorial oV)st ruc- 
tions; for sudden removal of the spinal fluid may lead to disastrous and 
even fatal results, from the crowding down of the medulla into the 
foramen magnum (Fig. 118, p. 222). Fiirbringer and Stadelmann have 
reported fatalities, and I have seen similar instances of sudden death 
immediately after a lumbar punctuie in a patient with a cerebellar 
cyst and hydrocephalus. 

In the more chronic cases of acquired hydrocephalus the ideal treat- 
ment may often be employed. Thus, when a new growth occupies the 
cerebellum or lies in the cerebellopontine angle, its removal, or even 
a decompressive operation, may relieve the pressure against the ven- 
tricular passages of the mid- or hind-brain and allow the fluid to escape. 
When it is impossible to remove the cause, as in those cases of old 
meningeal adhesions which block the foramina of exit of the fluid about 
the fourth ventricle, or in cases of chronic occlusive ependymitis or 
irremovable tumor, it may be necessary for us to attempt the formation 
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of new means of exit. Artificial channels may be made and Nature 
occasionally aids in acrcomplishing this even after a simple decompressive 
operation and puncture of the ventricle (Fig. 68^. 

Ventricular puncture, therefore, may bo necessary (1) for diagnostic 
and (2) for therapeutic purposes. 

For diagnostic purposes it may be demanded in cases of inflammatory 
obstruction or in conditions of increased intracranial tension in which 
an exploratory craniotomy has failed to disclose a lesion of the brain 
and only brings to light evidences of abnormal tension. This is par- 
ticularly apt to occur when a misdirected exploration of the hemisphere 
has been undertaken in cases of unlocalized basal tumors. All simple 



Fir,. 6S. OF ArgriKKO Obstkiktive HynRorKPHAi.rB fkom Tumor of Corpora Quad- 

RIUEMINA (cf. Fi»5. 122, p. 227). 

Relief for many niontlis by decompressive operation. Herniated portion of brain shaved off 
after removal showing new-formed channels of exit for fluid between ventricle and superficial 
arachnoid spaces. (Contrast area involved in decompression with FiK* 130, p. 235). 


decompressive operations for tension should be followed by an explora- 
tory ventricular puncture, unless the lesion is known not to be an 
obstiTi(!tive one. 

For therapeutic purposes it may be carried out in those cases of 
obstruction in which the foramina of outlet at the fourth ventricle have 
been ot'cluded, and when there is reason to hope that with a subsidence 
of the active process the acute internal hydrocephalus may become 
relieved by a reopening of the natural channels of outlet for the fluid. 
Von Beck accredits Bergmann with the first deliberate attempt, in 1888, 
to treat a case of obstructive meningitis (tuberculous) hy ventricular 
puncture. Since then the method has come into fairly general use. 
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It can he performed without risk, provided the operator is sufficiently 
familiar with the ventricular conformation to enable him, even in the 
absence of dilatation, to enter the cavity without penetrating the basal 
ganglia or without producing hemorrhage from injury to the choroid 
plexus or the pial vessels which dip into the sulci. Avoidance of the 
island of Reil, the situation of which is indicated in Fig. 94, is especially 
needful, since hemorrhage is almost certain to occur if the exploratory 
neetlle passes through it ; and the same thing applies in lesser degree to 
the penetration of the sulci.' 

It consequently is necessary' to enter the needle in such a way that 
after it penetrates the chosen non-vascular point on the crest of a (con- 
volution it will enter the subcortical white matter and pass directly to 
the ventricle without crossing any of the involutions of the vascular 
pia-arachnoid. Specific rules for desirable points of entry have been 



Fig. 69. — C’ahe of Fatal, .Vrt'TE, OnsTRUcnivB HYnRorEPifALT’s due to .MENiNtiiTiH. 
Xeedle introduoerl into lateral ventricle at Keen’s point of election. 


given l)y numerous surgeons. The two that are most frecjuently adhered 
to are those of Keen and Kocher. Keen's site of election is at a point 
corresponding with the posterior end of the temporal line, about .'1 cm. 
behind and an equal distance above the external auditory meatus. In 
this situation the needle should enter the posterior part of the first 
temporal convolution and should l)e directed toward the summit of 
the opposite pinna. At a depth of about 5 cm. the ventricle will be 
entered at its widest part; namely, where the lateral and posterior 
cornua are given off from the body of the ventricle at the posterior end 

* In about 40 cases of ventricular puncture carried out for one cause or another 
I have only twice met with accidents from bleeding. Once a vessel at tlic edge of 
the insula was punctured from using a sliarp-edged aspirating needle; again, an 
unsuspected angiosarcoma was punctured and led to a serious subcortical extrava- 
sation. 
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of the thalamus (Fig. 69). This is a desirable situfition, particularly in 
those cases in which the temporal lobe has been exposed in exploration 
for an otitic abscess; for not infrequently, when no abscess has been 
found, it may l)e necessary to determine whether the pressure symptoms 
are due to an obstructing hydrocephalus from a basal meningitis. 

Kocher advocates puncturing through the frontal lobe at a point 2i 
cm. from the middle line and 8 cm. anterior to the central fissure — a 
point lying somewhat in front of the bregma (P'ig. 70). The needle must 
penetrate 4 or 5 cm. before it reaches the ventricle and should be directed 
somewhat downward and backward. The ventricle at this situation 
is broad, extending fully 2 cm. from the middle line, and there is prac- 
tically no risk of hemorrhage during the passage of the needle. With 
experieiKie and after practice on the cadaver punctures may be safely 



Fi<;. 70 . — Skci’ion ok Same Brain a» Shown in Fig. 68. 
Needle intruduced through Koclier’s point of election. 


made, not only at the points of Keen and Kocher, but elsewhere if need 
be — through the anterior pole of the frontal lobe, through the pole of 
the ocidpital lobe, etc.; but these methods are more hazardous than 
those detailed above, and should only be undertaken by operatoi*s who 
are particailarly familiar with intracranial work. 

In infectetl cases with a beginning external meningitis there is 
always a certain risk of inoculating an uninfected ventricle. The same 
accident has 0 (!curred owing to the pa^^sage of an occluded needle through 
an abscess and then into the ventricle. A trocar should not be used. 
It is advisalde to employ a needle with a sharply blunt point, which will 
pass by vessels without cutting them. The openings in the needle 
should be on the side and not upon the point, else they become plugged 
by brain matter. 
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Hydrocephalus internus sive ventriculorum of the congenital, 
chronic, and progressive type, owing to the distensibility of the infant 
skull, presents — except in its very incipient stages — a clinical piidure 
which could be mistaken for no other. 

Etiolog]!. — Hereditarj^ influences play a part, and familial types have 
been recorded, with several afflicted children in one family. It is 
generally conjectured that some form of fetal disease — syphilis or 
rachitis — is responsible for the condition. Its association with congen- 
ital lues in particular has frequently been observed; but it may be noted 
that lower animals, not susceptible to syphilis, may have hydrocephalic 
offspring. Heiiiecke supports the view that the trouble arises in an 
abnormal increase in the amount of fluid secreted, rather than in some 
obstacle to its escape. Both factors doubtless play a part. 

Morbid Anatomy , — Occasionally at autopsy there are found about 
the roof of the fourth ventricle definite thickenings suggestive of some 
prenatal inflammation, which apparently has led to the obstruction. 
In such a condition the therapeutic indication is clear; namely, the 
establishment of a channel of outflow by an artifiidal opening which 
connects the ventricle and the external subaraidinoid space. 

More -often, however, there is no evidence of these meningeal thick- 
enings, and the lateral ventricles may be freely emptied by tapping the 
lumbar subarachnoid space. In such cases tlie “ l)lock must lie else- 
where than at the foramen of Magendie, presumably at the points of 
exit for the fluid from the cranial chamber, where there may be some 
congenital anomaly which prevents the normal outflow. Be this so, 
it naturally is futile to establish a communication between lateral 
ventricle and subarachnoid space, into which the fluid already finds 
its way. 

We have already seen that hydrocephalus is a usual accompaniment 
of cephalocele and spina liifida, and the hypothesis has been offered 
that these conditions are primarily due to some early disturbance of the 
cerebrospinal circulation which has prevented the normal closing in of 
the primitive nervous system. It must be realized that such a cir- 
culatory disturbance is not necessarily a permanent one, but may sub- 
side. Only when the obstructing lesion has become recovered from, can 
the spina bifida or cephalocele be removed and hydrocephalus fail to 
develop. Mild degrees, even of chronic congenital hydrocephalus, 
have been known to become stationary through natural processes; few, 
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if any, of the rapidly advancing ones have ever loeen cured by opera- 
tive measures. 

The appearance of the skull is striking, the lar^e, thin, flaring cranial 
leaflets being perched on the small facial bones like the petals of a single 
water-lily on its calyx. The bones themselves are thinned and atro- 
phied in places, so tliat pericranium and dura may meet (craniotabes). 
There is apt to be an abnormal number of wormian bones. The frontal, 
temporal, and 0 (!(!ipital wings, instead of arising vertically from the 
base, overhang, so that the squamous wing of the temporal, for example. 



Fig. 71.' -.\i>VANCEi» Grade of Chronic Internal Hydrocephalus with Extreme Thinning 
OK Hemispheres except at Pyramidal 'I'ract (A"). 

Note eiiorinoii.s size of foramen of Monro. Circumference of head, 70 cm. 


becomes almost horizontal and overlies the zygoma in such a way as 
to almost obliterate the temporal fossa. The irregularities of the three 
basal fossae are slowly pressed out, so that the sphenoidal and petrosal 
ridges separating them no longer project as prominent watersheds. 
The base, however, does not participate in the general enlargement 
which the other bones undergo. In extreme cases the brain itself 
becomes ballooned out by the gradual increase of fluid, so that in places 
it is of paper thinness. Not only the ventricles, but the communicating 
passages also, are all widely dilated; the iter is distended and the foramen 
of Monro may become large enough to admit three fingers (Fig. 71). 
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The corpus callosum may be tlrawn out into a thin sheet and the much 
distended septum lucidiim often gives way, leaving a direct communi- 
cation between the lateral ventricles. The commissures between the 
basal ganglia usually remain intact, though they may be tlrawn out to 
a length of 2 or more centimeters (Fig. 72). 

Beyond its undue amount there is no characteristic abnormality 
of the fluid, either in saline, albuminous, or cellular elements. The 
amount may be enormous. In one of my patients the ventricle held 
3 liters, and even larger amounts have been recorded. 



Fk;. 72. — Moderate Deoreeof Ventricular Dirtf.ntion inChronic Internal HYDRofEpiiALus. 
Note great widening of iter; stretching of comniisMurCM; and rupture of septum luciduin. 


Sfjmploms and Course , — The external appearances presented by an 
advanced <ra.se of external hydrocephalus are unmistakalile (Figs. 73 
and 74); a cranial chamber enlarged out of all proportion to body and 
face; the enormous and tense fontanels; the cranial bones of the vault 
widely separated even where they should l)c together, so that the mid- 
parietal, midfrontal, paricto-temporal, and parieto-occipital sutures, 
bridged over by ten.se membrane, may all be open for 1 cm. or more; 
the bulging of the frontal, temporal, and occipital bones; the thin scalp, 
with its sparse hair and dilated vessels, which are thrown into promi- 
nence on account of the intracranial venous stasis; the expressional 
characteristics due to the tilting of the ears, with their wide intertragical 
notch and slit-like meatus; of the eyes, which are displaced by the 
downward bulging of the orliital roof, and are covered chiefly by lower 
lid owing to the upward pull of the tight scalp upon the palpebral 
angles. The palpebral cleft is narrow and the upper lid, when smoothed 
out, shows a network of dilated vessels. 
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The weight of the fluid may be such that these ^hildren are unable 
even to turn, far from raising the head, and unless special pains are 
taken to frequently change the position, decubitus may result. The 
circumference of the head may often reach 70 or 80 cm., almost twice 
that of the normal. As crying increases the intracranial tension, hydro- 



Vui, 73. — .VnvANCEn Stajjb ok Chronic Internal Hyoroceimialub. 
Size of ten»e fontaneU outlined on ^calp. 


cephalic children, if properly fed, are apt to be quiet. Hydrocephalic, 
therefore good,'’ is an epigram of some writer. They are, for the most 
part, feeble and poorly nourished, and even if the process, once advanced, 
l)ecomes stationary, they are apt to be carried off by intercurrent 
infections. 



Fig. 74. — Same Child ab Fig. 73, Showing Ciiaracteribtic Facies. 


Should they survive, they remain physically and mentally backward, 
anti even those rare cases which have survived to adult age have little 
educational capacity. There are, nevertheless, some milder grades of 
the chronic congenital form in which the process becomes arrested and 
normal physical and mental development may not be interrupted. 
Kxcept in cases which advance rapidly or are outspoken ones at or soon 
after birth, there is always hope that the process may come to a stand- 
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still and that simple measures, like the occasional withdrawal of fluid, 
may suffice to check its advance. 

Diag^nosi^, — C^ertain cases of rachitis may resemble hydrocephalus, 
owning to the large head, delayed closure of the fontanel, the craniotabes, 
and flexibilit}^ of the edges of the cranial bone. The characteristic 
deformities of the face, however, are absent; there is no evidence of 
venous stasis shown in the vessels of the scalp, eyelids, or fundus oculi; 
the fontanel is not tense; and, furthermore, evidences of rachitic changes 
in the skeleton elsewhere suffice to differentiate the two conditions. 
Hydrocephalus and rachitis may coexist, since the victims of the former 
trouble often suffer from malnutrition. In doubtful cases the diagnosis 
may be determined by a lumbar puncture. 

Though its recognition may bo easy, there may be difficulty in 
determining the variety of hydrocephalus, whether congenital or 
acquired, external or internal. The congenital form, however, is 
usuall}^ apparent at or soon after birth, being more or less latent only in 
the low grades, and in those ciises in which it is accompanied by a spina 
bifida; for in them the cranial enlargement often does not evidence 
itself for several months. A febrile illness, as meningitis, or symptoms 
produced by the growth of a tumor, are antecedent to the acquired 
form. 

Treatment , — The therapeutic indications are purely mechanical ones 
and should be directed toward the re-establishment of the circulation 
of cerebrospinal fluid, either by its original channels or, in case they 
have become permanently occluded, by the establishment of new ones. 

Simple tapping of the ventricle is a procedure of ancient record, and 
in case the distention is great the cavity may be safely reached from 
any point — through the fontanel, even through the nose (Bouchert) or 
the roof of the orbit (Langenlieck). After tapping, however, whether 
by the ventricular or lumbar route, reaccrumulation is rapid, and even 
after the withdrawal of a liter of fluid the fontanel in a fe\v hours may 
become as tense as l)efore. Hence arose the idea of establishing per- 
manent drainage — a method whose originator in this country was 
W. W. Keen. Keen, Ayers, Robson, Frank, Baltze, and others have 
all reported cases in w^hich the attempt was made by ventricular drainage 
to establish a communication between ventricle and subarachnoid 
space, a desirable procedure in case there is an ol)stru(*tion at or about 
the foramen of Magendie, but a futile one should it be patent, as it seems 
to be in most of the congenital cases. In a series of some 30 cases 
I have found that only once was it impossible to empty or partially 
empty the ventricle by a Quincke lumbar puncture. 

Senn advocated drainage between the arachnoid spaces and the 
subaponeurotic layer of the scalp by inserting small tubes through 
trephine openings; but the tubes invariably become blocked by cortical 
matter and the scalp does not readily take up the fluid. Essex Wynter 
and Quincke have both attempted to establish a communication between 
the spinal subarachnoid space and the surrounding tissues. This was 
attempted by Quincke by a blind incision of dura and arachnoid after 
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a puncture, in the hope that fluid would Alter oitt into the tissues. 
Wynter performed a laparotomy for this purpose. The writer’s method 
of retroperitoneal drainage by a combined laparotomifand laminectomy has 
been constructed upon similar views, and the steps are briefly as follows: 

It is ossontial in the first place to determine if possible wlicre the obstruction lies, 
for if it is evident that the foramina of Magendie and Luschka are occluded, some 
method of direct ventricular drainage must be resorted to. As the ^irst step a lumbar 
puncture is performed, the tension of the fluid is registered, and if an amount suffi- 
cient to demonstrate that it must come from the ventricle can be withdrawn, the 
needle is removed and the fluid analyzed. 

The second step, carried out some days later, is to determine wdietlier the child 
will withstand tlie withdrawal of a large amount of fluid, for though I have never 
seen convulsions, collapse, etc., from this source, such accidents have been recorded 
by Ivecui and others. To do this, a combined puncture of the lumbar region* and 
ventricle is performed. A long glass tube of small caliber connects, by a short rubber 
tub(?, with each ikhmIIo, ami the fluid, when lumbar or ventricular space has bcjen 
entertHl, spurts up into the tube to its ten.sion level, about which it fluctuates with 
the cardiac and respiratory rhythm. If the foramen of Magendie is open the fluid 
seeks the same l(?vel in both tubes, and when either of them is dropped and the fluid 
allowed to escape the level in the other falls. Thus, the ventricle may be emptied 
by either tube -rapidly by the ventricular, slow’ly by the lumbar- and I have 
withdrawn in this way from the lumbar subarachnoid space alone as much as a liter 
of fluid. The tubes are then withdrawn, the small scalp w’ound closed, dressed, and 
the fluid allowed to n^accumulate. A comparative chemical analysis of the fluid 
taken from the two sources should show them to be the same. AVhen thus dem- 
onstrated that the ventricular fluid already communicates by natural channels 
with the subarachnoid space, it becomes evident that an additional operative 
communication betw(H*n ventricle and the subarachnoid spaces over the hemi- 
sphere is .sup(*rfluous and unavailing. 

The indication is clear that one must find some other means of escape for the 
fluid, and 1 have attempted to drain into the retroperitoneal space as follows: 

Third Step . — It having become established (I) that the ventricle can be emptied 
by the lumbar route and (2) that the withdrawal of fluid is not prejudicial to the 
chikrs wellbeing, the following procedure, after an interval of some days, is carried 
out. A laparotomy is performed; the posterior layer of peritoneum to the left of 
the rectum is split; the body of the fifth lumbar vertebra just under the bifurcation 
of the vessels is exposed; the bone is trephined by a specially constructed small- 
caliber trephine, and one-half (the female pt^rtion) of a silver cannula, exactly the 
size of the trephine, is inserteil and held in position. The child is then turned on its 
face and a laminectomy is performed; the subarachnoid space is opened, the strands 
of the cauda separated, and the posterior half (male portion) of the cannula is 
invaginated, so that it locks into the portion inserted anteriorly. Both w’ounds are 
then closed. The fluid for a time finds its w’ay into the peritoneal cavity, but ulti- 
mately only into the retroperitoneal space, whence it is taken up by the receptaculum 
chyli, as experimental observations have shown. 

It can be seen that this combined lumbar method is especially desirable in cases 
of hydrocephalus complicated by spina bifida, a radical cure of which may be made 
in association with the posterior part of the operation. I have carried out this 
procedure, which is briefly recorded here for the first time, in 12 cases, with a con- 
siderable measure of success. 
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Cerebrospinal Rhinorrhea. — A clLschar^e of cerebrospinal fluid 
from the no.se maj' occur (1) in consequence of an injury; (2) as tlie 
i*esult of chronic hydrocephalus: or (3) spontaneously. 



Fkjh. 7"iarid76. — Case of Cekebrospinai. Riiinokkiiea. 

Patient with banal fracture of os frontalis; intermittent discharKe of fluid with pres.sure symp- 
toms durime dry interval; death from rneriinfcitis. Probe intniduced throuKh traumatic opening and 
entering between frontal lobes. (Harmon Smith’s patient.) 


An external injury, such as a stab-wound, which has served to open 
either the liasal cystern® or the spinal subarachnoid space, may be 
followed by a long-continued outflow of cerebrospinal fluid. It is not 
determined whether this persistent discharge represents merely the 
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amount of fluid which is normally secreted, but whi(jh escapes through 
its traumatic rather than by its normal channels of exit, or whether the 
fact of withdrawal of the fluid, by diminishing its normal pressure and 
thus making the intracranial venous pressure greater than that of the 
fluid, leads to an- abnormal increase in its secretion. It is possible that 
both of these explanations may account in part for the large amount of 
fluid which is seen in some of these cases. 

Occasionally after fractures of the skull an intermittent discharge 
of cerebrospinal fluid from the external ear or from the nose may con- 
tinue for months (Vieusse; Mathic- 
sen) (Figs. 75, 76). Again, it is not 
an uncomnjon sequel of cranial 
operations which have disclosed, 
from one cause or another, a de- 
gree; of cerebrospinal-fluid stasis, a 
condition which subsequently has 
led to a breaking flown of the ex- 
ploratory wound with external dis- 
charge of fluid. Such accidents 
are particularly frequent after 
operations for the closure of con- 
genital cranial defects (cei)halocele) 
associated with hydrocephalus. In- 
deed, in certain cases of chronic 
hydrocephalus in the adult there 
may occur an intermittent dis- 
charge of fluid from the nose, as- 
sociated witli relief from pressure 
symptoms. Often no communi- 
cation l)etween the cranial cham- 
ber and the nasal cavity cam be 
demonstrated even at autopsy, 
and it is probaWe that the fluid 
may And its waiy througli tlie lym- 
phatic channels or along the peri- 
neural sheatlis of the olfaictory 
nerves. In the ethmoidal region 
there is the slightest jiossible sepairation between dura and mucous 
membrane (Fig. 77). 

More rarely, without crainial injury- or evidence of intracranial lesion, 
the fluid unaccountably finds its way into the nose. These spontaneous 
cases of cerebrospinal rhinorrhea must be distinguished frojji rhinorrhea 
of purely nasal origin — from nasal hydrorrhea, from so-called dropsy of 
the antrum, from the escape of water which has been inspired and 
temporarily retained, from copious lymphatic discharge, etc. A numter 
of remarkable cases have been recorded, one of the most carefully 
studied being St. Clair Thomson’s. The history is usually that of 
a young adult, who, after suffering from headache, faintness, or occa- 



Fic;. 77. — CoKONAL Frozen Section Siiowinq 
THE Close Proximity of Di-ra and 
Ethmoid ('ei.ls. 

The thill plate of bone (arrow) perforated 
by olfactory nerves, is a common seat of basal 
fracture and here cerebrospinal fluid often 
escapes into the nose. « 
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sionally from definite pimsure symptoms, suddenly becomes relieved 
on the occuri-ence of a discharge of clear fluid, usually through only one 
of the nostrils, more often the left. If the i)atient’s head is tilted 
forward so that the fluid will not flow into the pharynx and be swallowed 
it may be collected. The discharge may persist without intermission 
for months in some cases and yet no meningeal infection result. It may 
amount to 250 cc. or more in the twenty-four hours. It is, however, 
more usual for the flow to intermit; cessation occurs after pressure 
symptoms have been relieved and lasts for a variable time, even for 
months, when the cycle is once more gone through with. There is no 
known method of treatment. 
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Sinus Thrombosis. — We may distinguish three varieties: In one — 
primaiy or marasmiii thrombosis — the process arises spontaneously 
in debilitated individuals; in another, a rare form, it is secondary 
to traumatic or operative injury: in a third, it is secondary to infective 
processes. Inasmuch as the cerebral circulation is almost certain to be 
compromised, owing to the venous stasis; inasmucli, too, as the escape 
of cerebrospinal fluid may be greatly impeded, so that cerel>ral edema 
or acute hydrocephalus may result; and, inasmuch as in the infective 
cases meningitis or pyemia is likely to ensue, thrombosis of an intra- 
cranial sinus is a serious malady. 

Primary marasmic sinus thrombosis is a condition rarely recog- 
nized during life and possibly often overlooked at autopsy, though it 
occurs next in frequency to thrombosis of the pelvic and femoral vessels. 
It is known to occur most often in debilitated people, especially at the 
extremes of life — in infants after wasting enteric diseases, in adults after 
prolonged fevers. It may be the terminal event in tuberculous or 
malignant disease. 

The relatively wide lumen of the sinuses, their fairly rigid walls, and 
the fact that the cerebral veins for the most part empty into them 
against the direction of the current, are all given as causal factors. 
The longitudinal sinus is most often involved, perhaps because of the 
many septa which bridge across its triangular channel. 

When once under way the thrombotic process may spread and 
involve many or all of the sinuses or may even extend into the cerebral 
veins and lead to softening. It may, however, remain limited to one 
sinus, and circulation may become re-established through a rechanneling 
of the thrombus. This, however, is rare. The most profound intra- 
cranial disturbances follow occlusion of the sinus rectus. 

The symptoms are apt to be masked, inasmuch as they usually occur 
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at the end of a prolonged illness. When outspoj^en they may be 
mistaken for a tumor. The rather sudden onset of intracranial stasis 
leads to headache, delirium, stupor, perhaps vomiting and convulsions, 
to dilatation of the extracranial vessels over the scalp, in the eyelids and 
in the retina, where, owing to the stasis both of venous and of cerebro- 
spinal fluid circulation, a choked disk should appear early. 

Tratimatic non-septic sinus thrombosis is rarely seen, for an 
injury the result of a cranial fracture or one produced by excessive 
cranial deformation at parturition will usually be fatal from hemorrhage 
and cerebral (M)inpression. If, however, a wounded sinus is disclosed 
by a prompt operation, it may be packed and a local thromV)osis may 
take place. This need not necessarily advance and, either by collateral 
circulation or by final re-establishment of circulation through the clot 
itself, can be completely recovered from. 

With a single exception any one of the sinuses which are exposed 
to accidental or o])erative injury may thus become occluded by a cir- 
cumscribed process without marked symptoms — even the posterior part 
of the longitudinal sinus; for, owing to the irregularities of its channel, 
a local tlirombus need not entirely block the blood stream. The notable 
exception is the cavernous sinus, the occlusion of which invariably 
leads to symptoms which are unmis- 
takable. We have seen that the ven- 
ous circulation of the brow, of the 
orbit, and of the globus oculi itself 
pa.sses in large part backward through 
the ophthalmic veins to this sinus. 

Hence its oc’clusion leads to marked 
congestion, particularly evident in the 
soft orl)ital tissue. The exophthalmos 
of stasis origin results; there is ex- 
treme swelling, with ecchymoses of 
the lids anti conjunctiva; extravasa- 
tions rapidly ai)pear in the edema- 
tous retina; and the venous radicles 
radiating toward the orbit from fore- 
head, nose, and temporal region are 
greatly tlilated. Blindness is almost 
inevitable. 

I have seen two cases of non- 
septic cavernous sinus thrombosis 
(Figs. 57 and 78). One of them oc- 
curred after a Gasserian ganglion 
operation in which the sinus had been injured. The sudden exophthal- 
mos — the telltale symptom of the lesion — occurred on the twelfth day, 
coincident with the cessation of oozing, and did not completely recede 
for several weeks. 

Infective Sinus Thrombosis. — It has been pointed out that 
a septic thrombosis of tlie extracranial veins may pass by way of the 



Fig. 78. — Exophthalmos with Extreme 
Edema ok Lids and Conjunctiva 
Following Traumatic Non-septic 
Cavernous Sinus Thrombosis. 
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emissary channels into the diploctic or ineninj^eal vessels and finally in- 
volve one of the intracranial sinuses — ^jihvays with disastrous symptoms. 
The original infection need not appear to be a serious one. For example, 
a small pustule on the forehead may lead to a thrombosis of the supra- 
orbital vein and the process may spread to the cavernous sinus and 
a rapidly fatal pyemia result. However, with the modern treatment of 
wounds septic sinus thrombosis secondary to extracranial infections 
has greatly lessened in frequency. 

There remain, nevertheless, some forms of chronic suppuration — 
namely, those which occur in the middle ear aiul accessory sinuses of 
the nose— which, for various reasons, continue to be a frequent fore- 
runner of sinus thrombosis. Hriefly, these reasons are (1) the anatomical 
proximity of the sphenoidal cavities to the cavernous sinuses and of the 
antrum and mastoid cells to the sigmoid sinuses; and (2) the indifference 
with which long-standing suppurative processes in these cavities are 
reganled by laity and profession alike. 

Of the Sigmoid Sinus . — Chronic otitis media is the cause of sinus 
phlebitis in two-thirds of all cases (Kdrner), and the pnxess is said to 
occur much more frequently on the right side. When the mastoid 
cells and antrum have i)een involved in a long-standing suppuration, so 
that the thin shell of bone separating them from the sigmoid sinus has 
become eroiled, an increase in the a<*tivity of the process, esj)ecially if 
there is any obstruction to free discharge, may lead to intracranial 
complicatioiLS. The likelihood of this depends on anatomical condi- 
tions. — on the size, position, and structure of the mastoid cells and their 
relation to the sinus; on the ))ersistence of sutures or presence of bone 
defects; and on the peculiar distribution of the blood supply. If an 
ab.scess forms the pus may find its way out to the external surface by 
various routes; under the deep tissues of the neck or under the temporal 
muscle (Fig. 3,p. 23); it may break through under the dura and lead to 
an extradural abscess or to meningitis, or even to a cerebral or cerebelhir 
abscess; it may extend to the sinus either by direct continuity of the 
absce.ss cavity and the sinus wall, or by the sprea<l of a septic phlebitis 
from some small vein which empties into the sigmoid sinus or jugular 
bulb. 

The disease in the mastoid cells may have existed up to the time 
when the sinus becomes involved in a subacute or chronic form. De- 
struction of the lining mucous membrane finally occurs, with erosion 
and necro.sis of the bones, and in the bone defect thus formed infective 
granulations spring up under the dura. The sinus walls l)ccome invaded, 
the endothelium is destroyed, and a local thrombosis occurs. This 
thrombotic process advances until the vessel becomes occluded, and it 
fortunately tends to keep ahead of the pyogenic solution of the clot 
wnich almo.st invariably follows. Hence, there may be a large fluid 
abscess in the sinus, completely shut off from the general circulation 
on each side by advancing thrombotic plugs which as yet have not 
become broken down. 

From the sigmoid, the process may spread to the sagittal sinus or 
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down the jugular into the neck, in rare instances as as the subclavian. 
The petrosal sinus may be the one primarily involved, especially after 
perforation of the tegmen tympani, and the thtombus may extend 
toward to the cavernous sinus or backward and involve the sigmoid 
secondarily. 

In addition to the external evidences of trouble furnished by the 
discharging ear and mastoid tenderness, possiWy with some local 
swelling and edema, general symptoms are apt to appear. They are 
partly mechanical from circulatory stasis, partly toxic in consequence 
of the infection. There may be an initial chill; headache, whether 
general or local, is apt to be severe; nausea, dizziness, and vomiting 
are frequent; fever, which may be high and which is apt to show marked 
remissions, with rapid pulse, sweating, and leukocytosis, is commonly 
seen. In case the process spreads and the thrombus breaks down, 
parti(*les may be swept into the general circulation with the typical 
manifestations of pyemia. The metastatic abscesses are particularly 
apt to occur on the lungs (Hessler). Unless meningitis or cerebral 
abscess complicates sinus phlebitis, or the process becomes sufficiently 
extensive to seriously compromise the intracranial venous circulation, 
the patient’s mind may remain practically clear to the end. According 
to the seat of the more serious complications, however, we have typhoidal, 
pulmonary, or meningeal types of the disease. 

In milder cases the process may subside without having given any 
definite evidence of its presence. Often not until the sinus has been 
exposed and sometimes not until it has been punctured is it possible 
to establish the presence or absence of the lesion. At times, however, 
we may surmise the existence of phlebitis from external signs alone: 
for the usual tenderness and edema over the mastoid protuberance may 
become accentuated, owing to involvement of the emissary channels to 
the scalp, even leading to an external abscess. There may be tenderness 
along the course of the internal jugular vein, particularly in its upper 
third, where, indeed, the thrombosed vessel may be palpable — a con- 
dition not to be looked for too energetically — and the patient is apt 
to hold the head tilted toward the diseased side to relieve pressure upon 
the vessel. A further .sign is the not uncommon implication of the 
cerebral nerves which accompany the vein through the jugular foramen, 
and even the hypoglossal through the anterior condyloid foramen has 
been affected. Hoarseness, dysphagia, dyspnea, or brachycardia may 
result, or symptoms of weakness in the muscles innervated by the 
spinal accessory. 

Of the Cavernoxis Sintcs , — Here thrombosis occurs usually as the 
result of neglected infections in the territory of the orbit and brow. 
More rarely it is the result of a chronic suppurative process in the 
sphenoidal cells, which by direct extension through their necrosed 
walls finally involves the cavernous, just as chronic mastoid disease 
extends to the sigmoid sinus. St. Clair Thomson has recently called 
particular attention to this, and in 1902 Dwight and Germain collected 
178 cases from the literature. 

VOL. Ill — 9 
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Being surgically less approachable than is the sigmoid, cavernous 
sinus phlebitis is a more serious lesion. Its general symptoms and 
pyemic sequels are naturally similar to those presented by sigmoid 
involvement. Its local manifestations, however, differ. Leaving 
aside the element of infection they are the same as in the still more rare 
traumatic and non-se’ptic forms; namely, a high grade of exophthalmos, 
chemosis, a profound degree of choked disk with extensive retinal 

hemorrhages, and congestion 
of the external veins radiat- 
ing to the orbit. In addi- 
« ; tion, lesions of the nerves are 
' to be expect Oil — as palsy of 
the oculomotor group — so 
: that the protruding globe with 
its dilated pupil is immovable; 
or involvement of the tri- 
geminus, causing hyperesthe- 
sia, particularly in its ophthal- 
mi(* distribution, and often- 
PiPllp^ times herpes. Septic throrn- 
Fig. 79. — c'li.^KACTERisTic .vppEARAxcE UEst'i.TiNMi bosis of tliG cavemous sinus 

FROM Uorni.E Septic CAVEUxors Sixes Pule- v.trcklv 

BiTis. I Kindness of .Mr. St. Clair Thomson.) laieiN leiuams iO( ai, OUl 

through the circular sinus the 
vessel on the opposite side becomes affected and a double exophthal- 
mo.s results (Fig. 79). Death from pyemia or meningitis is almost a 
certain outcome. 

0/ (he Longitudinal Sinus . — A septic phlebitis here is usually the 
result of cranial osteomyelitis from infected wounds, contusions, or 
erysipelas of the scalp. It is not associated with any esj)ecial pathog- 
nomonic symptoms beyond those of general intracranial venous stasis. 
Blecfding from the nose is considereil to ])e a common secpiel. When 
secondary to sigmoid and lateral sinus throml)osis the torcular has 
necessarily become occluded, and the resulting symptoms are almost 
as serious as thrombosis of both lateral sinuses — a condition which 
results in such circulatory stasis that death, with compression symp- 
toms, rapidly follows. 

The diagnosis may be comparatively simple in the presence of such 
.significant local symptoms as infiltration or tenderness over the jugular 
vein, pain, tenderness and edema at the posterior border of the mastoid, 
sudden exophthalmos and chemosis, paralysis of nerves, and the like. 
Unfortunately cases need not present these local signs until a late stage, 
and if the original source of the trouble in the ear, nasal sinuses, or in 


a superficial wound has been overlooked, the case may present general 
symptoms which so obscure the local ones that typhoid fever, tuber- 
culosis, septic endocarditis, malaria, or septic fevers of other sorts may 
be suspected. Indeed, symptoms of meningitis or cerebral abscess may 
be the first evidence of an illne.ss which has originated in some cranial 
process. If an otorrhea has been found during the course of the exami- 
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nation it is sometimes difficult to tell, without suffig^ent history, whether 
it was primary or only an incidental complication.' Often through the 
process of elimination alone can we exclude these possible sources of 
the infection — by the absence of a Widal reaction, of the malarial 
plasmodium, of leukocytosis, of a cardiac lesion, etc. We must always 
l)ear in mind and exclude, if possible, an otitic infection in every case 
of septic fever. 

The prognosis hinges on the diagnostic acuteness of the attendant 
and prompt surgical intervention; for an early evacuation of the infected 
clot will alone serve in most cases to ward off fatal complications. When 
untreated the disease almost invariably leads to meningeal or cerebral 
infection or general pyemia, on the rapidity of whose progress its dura- 
tion depends. Two to six weeks is given as the average duration, 
though it may become a long-drawn-out battle of the individual against 
the septic intoxication. Rare cases are recorded of undoubted septic 
sinus plilebitis in which, unaided, the process has recovered, either by 
absorption or spontaneous external discharge of the phlebitic abscess. 

Treatment . — In every case of suspected sigmoid phlebitis the mas- 
toid cells and antrum sliould l)e opened and cleaned out and the sinus 
laid bare. This is usually done with a mallet and gouge, a method 
fraught with somewhat more danger than when a large Doyen burr is 
used. Oftentimes one may recognize the presence of plilebitis by 
observation alone of tlie expo.s(Hl walls of the sinus, but if in doubt 
a hypodermic needle may be inserted and some of the contents aspirated. 
If the sinus is found occluded it should be freely opened and the softened 
clot removed, care being taken not to break down by too energetic 
measures the outlying thrombotic plugs. If the symptoms do not 
quickly subside, or if there is at the same time unmistakable evidence 
of intracranial complication, the dura must be openctl and local menin- 
gitis or cerel)ral or cerebellar abscess sought for (p. 174). If the bulb 
and upper ]iart of the jugular in the neck are involved it is ailvisable, 
in order to lessen the likelihood of infected particles being swept into 
the general circulation, to ligate the vessel low down in the neck, after 
which it may be opened and the infected clot safely washed out by 
a through-and-th rough irrigation to the open sinus in the mastoid 
region. This method was advocated by Zanfel in 1880, and Imlliant re- 
sults have followed its ado[)tion. In 1896 Hessler reported 59 per cent, 
of recoveries in 88 cases, while Macewen records almost 80 per cent, of 
recoveries in his 28 cases; and the rules laid down by him are generally 
followed. It is to be remembered that the lateral sinus should be opened 
in all cases, an operation upon the jugular alone being insufficient. 

Only a few recorded attempts have been made to approach and 
drain the cavernous sinus. ImmetUate enucleation of the eyeball 
followed by thorough scraping, disinfection, and drainage from the sphen- 
oidal fissure has been recommended. The sinus may be approached 
directly through the middle cranial fossa by the temporal route under 
the dura. This I have carried out in one desperate case which resulted 
fatally. 
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Injuries of the Meningeal Vessels.— The sinuses, as well as 
the pachymeningeal arteries, are liable to traumatic injury. Hemor- 
rhage results, whether between bone and dura, dura anil arachnoid, or 
in the arachnoid spaces. The sinuses may be lacerated, as we have 
seen, in consequence of parietal overlap during parturition; they may 
be torn by fragments of bone in cases of comminuted fracture; they 
may Ix) injured during operation. In the first the injury occurs usually 
at the sides of the sinoidal wedge and hemorrhage is subdural; in the 
second it is usually the l)ack or top of the wedge which is injured, and 
unless the tear is so extensive as to involve the sides of the sinus the 
bleeding may be entirely external to the dura. 

Injuries of the meningeal artery leading to the so-called meningeal 
apoplexy usually result from linear fractures of the skull and lead to 
compression, subjects fully dealt with in other sections. The same is 
true of lesions of the leptomeningeal vessels and larger arteries during 
their intracranial course. One particular effect may l)e considered here. 

Arteriovenous Aneurysm with Pulsating Exophthalmos. — This 
form of aneurysm by anastomosis, due to a communication between the 
cavernous sinus and internal carotid where they are in close juxta- 
position alongside the sella turcica, is usually (70 per cent, of cases) of 
traumatic origin. It is commonly due to bursting fractures of the base, 
and in case the fissures enter the middle cranial fossa and pass under 
the ves.sels, closely held in their common dural sheath, they may be so 
injured that an anastomosis results. The lesion may 1x5 bilateral. 
The communication may be immediate or may take place slowly, so that 
it may be days or weeks after the injury before the evidences of reversed 
circulation with high pressure in the veins appear. 

The sjfmptoms, characteristic of all such anastomoses, are con- 
siderably modified in this situation. Most striking of all is the pro- 
trusion of the eyeball (Fig. 80). The glote is dislocated outward by 
the intra-orbital pressure and usually tilted so that diplopia results: it 
may be visibly pulsating and if not, pressure against* it will bring out 
the pulsation. There may be impairment of sight, even blindness. 
A loud systolic (occasionally a continuous) bruit can be heard on 
auscultation almost anywhere over the head, and the roaring sound is 
distressingly audible to the patient, who in consequence may be quite 
deaf to ordinary external sounds. The reversal of the blood flow leads 
to a great dilatation and thickening (arterialization) of the veins radiat- 
ing from the orbit, and those in the lids, conjunctiva, and fundus are 
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likewise dilated. Visible pulsation may be present in them. Head- 
aches are common. 

The (!ondition may last for years and in a feiv isolated cases spon- 
taneous recovery has taken place. Hemorrhages, sometimes profuse, 
occasionally fatal, may occur from the Schneiderian membrane. It is 
to be noted that a traumatic sac- 
culated aneurysm of the carotid 
can give rise to practically the 
same symptoms. 

The ireatfurnt is limited cither 
to compression or ligation of the 
carotid. Occasional cure's have 
been recorded after simple long- 
continued obliteration of the ca- 
rotid pulse by pn\ssure, but a 
greater number have followed liga- 
tion, j)referaldy of the internal 
carotid. There are certain dangers 
from this procedure due to cerebral 
anemia and softcining, particularly 
in the very (rases in which most 
could be expected from the opera- 
tion —namely, when the Willisian 
anastomosis is not frcie. Con- 
sideral)le improvement may l)e 
expected, even though complete 
sul)sidence of the ])roce.ss does 
not occur. A sinrcressive ligation of 
both carotids has l)een practised in a few cases, with a high mortality; 
and this has also attended the efforts to treat the condition locally by 
ligation of the orbital veins (l)ollinger; Woodward) in the hope of 
producing an obliterative thrombosis. 
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Inflammation of the Cerebral Envelopes and Ependyma. 

Pachymeningitis. — Pachymeningitis externa accompanies osteo- 
myelitis and is naturally a frequent precursor of inflammations of 
the inner dural surface as well as of the leptomeninges. Such an 
inflammation, when, for example, it is secondary to chronic suppuration 
of the middle ear, may go on to a local abscess formation, which, if 
promptly evacuated, may remain extradural. Owing to the sensitivity 
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of the dura these processes are usually associated with distressing 
headache. In the syphilitic osteomyelitis there may he found a great 
thickening of the inner table and a large extradural collection of pus. 
Chronic inflammatory processes leading to an almost inseparable 
attachment of dura and bone are not infrequently found. 

Pachymeningitis haemorrhagica interna, characterized by the 
formation of an easily detached membrane on the inner surface of the 
dura, was first carefully dcscribetl by He.schl (1S55) and \'irchow (1S56). 
It has been fouiul in badly nourished children; in patients suffering from 
profound anemia: and it is especially freciuent in the insane. In 1185 
autopsies at the Government Hospital for the Insane, Blackburn found 
197 cases of true dural neomembrane. 

Morbid Anatom — There has been some dilTerence of opinion in 
regard to the formation of the membrane, \'irchow’s view being that 

it pre(‘eded hemorrhage. There 
may bo found a vascular mem- 
brane of extreme delicacy, easily 
.separable from the dura, which 
has been presumed to represent 
an inflammatory exudate under- 
going organization, and which 
under certain circumstances 
may lead to va.scular extrav- 
asation. On the other hand, a 
thin subdural hemorrhage may 
be found alone, without trace 
of membrane. However this 
may be, repeated extravasa- 
tions occur, leading at times 
to the presence of laminat(‘d 
clots from 3 to 5 mm. in thick- 
ne.ss. (Vsts may occur within 
this membrane. Atrophy of the 
convolutions is usually associ- 
ated with the proce.ss, for it is 
common in paralytic or senile 
dementia, in phthisis, and other cachectic conditions. 

The sipnytojm are indifferent and may be merely tho.se of progimsive 
dementia, though with extensive ext rava.sat ions signs of intracranial 
pre.s.sure may occur. Headache may be a prominent .symptom; also 
convulsive seizures. 

Treatment . — There is no medical, and possibly no surgical, treatment 
for this condition. Munro, however, has called attention to certain 
experiences which he has had, and I have once inadvertently exposed 
this le.sion myself at operation. 



Fl 81. — PACIlYMEMNr.ITJH K.XTEKNA IIkMOK- 
KilA«:i€'A AI>TKK < IPEUATION. 

SliowiiiK situation of resection in relation to sagittal 
an<l Hoiandic lines. 


A patient with a luetic lii.story had been suffering from severe headaches, occa- 
sional right-sided convulsions w'ithout loss of consciousness, and obscure mental 
f^mptoms, since the reception of a cranial injury some months previously. A 
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(iiagnosiH of cortical tumor or gumma involving the left frontal lobe wan made and 
an exploratory craniotomy performed. Underneath the ^ura a ncomembranc 
2 or 3 cm. in thickness was found. It was so slightly adherent that it readily peeled 
away in large sheets; and not only from the bone-flap itself, But also for some distance 
beyond the confines of the opening was it j>oKsible to strip off the membrane. Its 
removal left a smooth, shiny, normal appearing dura, and it is difficult to see how 
the process could have originated as a dural inflammation. The frontal lobe was 
considerably atrophietl; the leptomeninges thickened, and there was an increase of 
flui<l (hydrops ex vacuo). Though evidently a case of progressive dementia, the 
paticuit appears to have b(K»n b(‘iiefited by this operation, performed two years ago. 
His headaches have ceased and there has been no return of the convulsions (Fig. 81). 
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Leptomeningitis. — An acute inflammation of the pia-arachnoid 
may occur as a primary and specific malady, or as one secondary to 
a great variety of local or general infections. In its primary form the 
process is apt to become generalized at an early stage — the so-called 
posterior basic meningitis possibly being an exception: in many of the 
secondary forms it tends to remain localized, and this is particularly 
true in those conditions which are of chief surgical moment — the 
traumatic, otitic, and rhinitic cases. The exudate may be thickly 
purulent with an abundant liacterial content, or it may be serous and 
sterile. There arc many forms which affect infants particularly ; others 
more common in adults. There are forms which are rapidly fatal in 
a few hours; others which may be protracted for months. 

We thus see that the clinical picture may be a very complex one, 
and it is l)est to briefly limit the description of the disease to the more 
characteristic type of primary infection, namely to — 

Infectious Cerebrospinal Fever. — This specific infection, due to 
the I)ij)loc()ccu.s intracellular is (Weichselbaum). occurs either in epidemic 
form or, as a sporadic malady, crops out from time to time in isolated 
instances over the entire country. It is probable that the form of 
meningitis described by Barlow as ‘^posterior basic” is produced by the 
same organism (Still), although the exudate is limited in these cases to 
the under surface of the hind-brain and cerebellum, as the name indi- 
cates. This form of the disease is most frequent in infants, though no 
age is exempt. 

Beyond the intense injection of the brain and cord there may be, in 
uncomplicated cases, no characteristic changes except those observed 
in the meninges themselves. The exudate, seropurulent at first, 
becomes thicker and finally plasters the cord, the brain stem, the cerebral 
nerves, and, when advanced, even the cortex with a dense fibrino- 
purulent layer. In case it occludes the foramina about the fourth 
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ventricle, obstructive hydrocephalus results. Patches of acute encepha- 
litis are not infrequent. 

The disease shows a kaleidoscopic clinical picture. There is a fulmi- 
nating type, in which, after a sudden onset, with rigor, headaclie, spasms, 
and somnolence, death may supervene witiiin the first twenty-four 
horn’s. Even in the ordinary forms the symptoms usually set in sud- 
denly with headache, chill, and vomiting. There is photophobia, 

irritability, and restlessness, severe 
pains in the back and legs, accom- 
panied with hyperesthesia, muscular 
tremors, or spasmodic movements, 
('onvulsions are rare. exce])t in the 
infantile cases. Paralyses of cranial 
nerves, particularly of the ocular 
nerves, are (‘omnion. Herpes due to 
trigeminal involvement is frequently 
seen. Stiffness of the neck is an 
early .symptom and with it retrac- 
tion, which, in the infantile basilar 
forms, may l)ecome so marked that 
occiput and heels meet (Fig. S2). 
The temperature is irregular, but 
rarely high e.xcept at the terminal 
stages. The pulse is variable; it 
may at first be full and strong; it 
may become slow, in common with 
other pre.ssure symptoms, when an 
acute hydrocephalus develops; it is 
usually rapid and irregular. A hyper- 
leukocytosis is usual. The respira- 
tion may become affected, either from 
pulmonary involvement or from pres- 
sure; Cheyne-Stokes respiration is 
common in the terminal stages. 
Choked disk may occur, especially 
when ventricular hydrops develops; there may also be a true optic 
neuritis from extension of inflammatory products along the optic 
sheath. 

The course is most variable. Death may occur in a few hours after 
onset or long after the acute process has subsided, in consequence of 
intracranial complications. It is said that more than half of the 
fatalities, occur within the first five days. Convalescence at the best 
is apt to be tedious and long drawn out. 

The complications, both immediate and late, are numerous. Cranial 
paralyses, patches of encephalitis, thrombosis of cerebral vessels, etc., 
may lead to a variety of symptoms indicating either peripheral or 
central palsies. The complications of chief surgical interest, aside from 
the acute obstructive hydrocephalus, are epilepsy, due to the persistence 



Fig. 82. — UxcoNsnous Chii.d Srpi»onTKi> 
BY Nape ok Neck to Show Extkeme 
DeGKEE of UlGlUITY AND HyPEKEX- 
TENSION. 

Note pres.sure decubitu.s of .scalp. <Ser\'ice 
of L. F. Barker.) 
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of cortico-meningeal adhesions, and a chronic; pergjistence of the ven- 
tricular dilatation. 

The dkujnosis should not be difficult, although pneumonia or typhoid 
may at times have a similar acute meningeal” onset. p]ven should 
the general symptoms be obscure, a lumbar puncture usually enables 
us to make an infallible diagnosis. • 

Though Flexner’s reports encourage the hope that we may come to 
possess an antidiplococcal serum, we heretofore have had no therapeutic 
agent that is in any sense a specific for this disease, the mortality of 
which is said to fluctuate in various epidemics between 20 and 75 per 
cent. I'lie medical treatment must be purely symptomatic and sup- 
porting. 

Surgical Treatment , — After the introduction by Quincke of lumbar 
puncture as a diagnostic measure it became apparent that the with- 
drawal of the fluid proved symi)tomatically beneficial as well as diag- 
nostically helpful. It consequently has grown to be a (common practice 
to repeat these ])unctures for therapeutic purposes, but all who have 
(lone so Iiave learned that after the exudate becomes fibrinous and 
enmeshed in the subjvrachnoid spaces, fluid can no longer l)e withdrawn 
througli the needle, and this at the very stage of the disease when the 
most pronoun(*ed pressure symptoms usually occur. Were the arach- 
noid spaces open ones and unbroken by a fibrous mesh work — even as 
open as the subdural spa(;e — it is probable that cerel)rospinal meningitis 
would be as amenable to surgical measures as is a suppurative process in 
pericardium, pleura, or i)eritoneum. Hut even as it is, operative 
measures with permanent drainage have held out considerable promise 
of l)enefit. The earlier operations were done in the luml)ar region; one 
of them I performed in 1898 on a critically ill patieirt in Osier's wards 
who recovered. Subsecpient attempts were unsuccessful, as the patients 
died ultimately from obstnudive hydrocephalus in spite of the lumbar 
opening. I doubt not that a suboccipital drainage of the cisternse, as 
suggested by Hallance, would be far preferable, though my experience 
with this method has been limited to cases of meningitis suppurativa. 

The meningeal infection in itself may be regarded as a self-limited 
disease, and leaving out of consideration pulmonary and other unusual 
complications which may prove fatal, the cause of death is usually 
l)urely mechanical, due to the cerebral pressure from ventricular ob- 
struction. When this condition supervenes, lumbar puncture is no 
longer capable of emptying the ventricle and ceases to be helpful. In 
these stages, therefore, we must resort to single or repeated ventricular 
punctures which will give marked symptomatic relief, and though 
1 have never as yet secured a recovery thereby, I doubt not but that, 
with the confidence of the physician, earlier attempts may in the 
future meet with greater success: for if acute pressure symptoms can 
be warded off in this way sufficient time may be gained in order to allow 
the activity of the meningeal infection to susbide, and with resorption 
of the fibrinous exudate the foramina of exit for the fluid from the 
ventricles may reopen. 
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The methoil is simple. General narcosis is not necessary — indeed, 
a local anesthetic need not be — as the patient usually is unconscious. 
I prefer the superior route (Kocher’s), as it is somewhat less of an 
operation than that conducted through the temporal muscle. The 
cranial opening is maile with a large burr which leaves a cup-shaped 
depression with a sufficient exposure of dura to allow a small opening 
to be made, in onler to assure oneself of the al)sence of an underlying 
cortical vein, puncture of which might lead to consideral)le sulxlural 
hemorrhage. The curved superficial incision should have been made 
slightly to one side of the j)roposed trephine opening, so that subse- 
quent punctures can be made directly through the scalp. It is inad- 
visable to move these patients, and the operation, which is not nmch 
more elaborate than is a lumbar puncture, should be done in the ward 
in the patient’s bed. 

Certain late complications which may l)e of surgical im])ort can 
occur in patients who, after a tedious convalescence, have recovered 
from the infection. C'hief among them are epilepsy and chronic ven- 
tricular hydrops. The former is due to adhesions and rarely occurs 
except in patients in whom the exudate has extended u|) over the 
hemispheres; the latter is due to a partial absorption only of the exudate 
about the fourth ventricle. 

I have had one notalde experience with a small boy in whom both 
of the.se complications existed. After a desperate and prolonged attack 
of cerebrospinal fever he recovereil from the infection, but was left 
epileptic and mentally deficient. A bilateral exploratory craniotcuny 
was i)erformed, the abundant fine adhe.sions between arachnoid and pia 
were broken down, and by a combined ventricular and lumbar puncture 
the excess of fluid was evacuated. Apparently the ])rocedure served 
to re-establish channels through which the fluids could properly circulate, 
for there has been no return whatsoever of the fits or disturbing pressure 
.symptoms, and the child has remained perfectly well for two years. 
I believe this combination of ventricular and luml)ar j)uncture with an 
open skull, in cases of acquired obstructive hydrocephalus, may l)ring 
a new principle into the treatment of these conditions. 
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There remain certain pyogenic forms of secondary meningeal 
infection {Leptomeningitis suppurativa) , which deserve separate mention, 
although their symptomatology and morbid anatomy do not, and their 
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treatment should not differ greatly from that of ^.cerebrospinal fever. 
And the same may be said of the various forms of meningitis, serous or 
purulent, which cannot be considered here — those due to sunstroke, to 
alcohol and other intoxications, those which are the terminal event in 
many infectious diseases, etc. 

Traumatic meningitis is the most common form of all and is 
particularly apt to follow penetrating wounds or compound fractures 
of the skull, and too frequently, alas, unclean operative measures. It 
may oc(uir even after a cranial injury not associated with demonstrable 
fracture, due prol)ably to a hematogenous infection of a meningeal or 
cortical extravasation, and it is a frequent sequel of fractures which 
open into the accessory sinuses of the nasal passages. It must be 
remembered also that a tul)erculous meningitis is not infrequently 
attributable to a preceding cranial injury. 

Meningitis Secondary to Neighboring Disease. — Chronic sup- 
purations of otitic, rhinitic, or ophthalmic (panophthalmitis) origin are 
a most prolific soiin^e of meningeal infection, and writers formerly 
were inclined to attribute many cases to erysipelas or furunculosis of 
the scalp. 

It may be difficult in many of these conditions to determine whether 
the (jomplicating intracranial symptoms are due to sinus thrombosis, 
to meningitis, or to al^scess, the differential points of which are enum- 
eratetl elsewhere. The infection may occur either by direct extension 
of the inflammatory process or as a consequence of the passage of bacteria 
to the meninges by way of a suppurative phlebitis or lymphangitis. 
A form of “serous meningitis'* which does not go on to suppuration is 
very commonly seen in the otitic cases. New growths of various sorts, 
as well as tiil)erculosis or syphilis of the skull, may also lead to secondary 
meningitis in conse(iuence of cranial caries or necrosis. 

In the pyogenic cases the usual organisms are the StrepfococcuSy the 
Staph fflococcus aureus, less commonly the alhus and citreuSy and rarely 
the Bacillus pnogcnes faiidus. The Pnrunfococcus is found as the 
invading organism not only in meningitis secondary to pneumonia, but 
in many cases of basal fracture which o})en the nasal cavities, and also 
occasionally as the primary factor in sporadic cerebrospinal meningitis. 
Infrequently the Bacillus tj/phosusy Bacillus coli communis, Pfeiffer’s 
bacillus, tlie Bacillus ai'royenes, the Bacillus anthracis, and others have 
been found. 

The distribution of the infection, as well as the rapidity of its spread, 
varies greatly. The differences are due to the manner of onset, whether 
it be hematogenous or merely the result of direct extension from a sup- 
purative focus, but in any case the infection usually becomes diffused 
through the medium of the circulating cerebrospinal fluid. Hence 
a lumbar puncture, even in cases of primary cranial infection, will 
quickly show an excess of leukocytes and possibly bacteria. There are 
some notable exceptions to this rule, particularly in the posterior basic 
form of meningitis, in which, even when the process is advanced, the 
lumbar subarachnoid fluid may remain sterile. 
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The prognosis in these seoondary infections is, on the whole, less 
favorable than in cerebrospinal fever, bad though the latter is. In 
certain cases the infection is of a fulminating type, particularly when 
the streptococcus is the invading organism. In others its spread is less 
rapid and the focus of disease may remain circumscribed for some time — 
a factor which favors surgical intervention in secondary meningitis, 
provided the primary seat of infection is known and is accessible. 

Treatment . — Oftentimes by a thorough exposure and drainage of the 
area of infection the process may be che(*ked. When, however, it has 
become so advanced tliat the basal meninges are involved, the treatment 
doos not differ greatly from that of cerebrospinal fever. The fact that 
railical measures, first suggested by S. W. Oross in bST.S, have not l)een 
more generally attempted is but an indication of their difficulties. 
Only in the hands of certain individuals who have paid especial atten- 
tion to the .sul)ject have the results been encouraging. Macewen in his 
comprehensive work cites 12 ca.ses of infectious circumscribed lepto- 
meningitis of otogenous origin which were (‘uretl by operation. Only 
isolated cases, however, have been reported of surgical success in 
combating widespread meningeal infections (Hinsburg. Witzel. Poirier, 
Lenhartz, etc.). In some of these cases the lumbar meninges alone 
have been opened and a |)ermanent drainage established there. In 
others the attack has been made at the arachnoi*! cisterme underlying the 
hind-brain, and inasmuch as the disturbances of pressure arise through 
complications near this region it is natural to suppose that sul)occipital 
operations and drainage offer a better prospect of recovery than those 
which are undertaken at a distance. 

Except in the fulminating types of meningitis, in which death 
is due to a general septicemia, the fatalities are usually due to 
the pressure symptoms of an olxstructing hydrocei)halus, just as in 
cases of cerebro.spinal fever already described. As the result of his 
experimental observations, Leonard Hill suggested that by a com- 
bined cranial and spinal opening it might be possible to irrigate 
through and through the meningeal spaces, and thus to wash away 
products of infection. As a matter of practice, however, this has been 
found impossible, due partly to the tension of the ventricular hydrops; 
partly to the fact that an attempt to introduce fluid by the spinal route 
causes the brain to float up agaimst the cranial opening in such a way 
that the latter becomes plugged and fluid cannot escape; and due also 
to the fact that it is necessary, particularly in the presence of meningeal 
disease, to force the fluid with consideral)le tension before it will pass 
through the meningeal spaces- — thus the irrigating fluid itself may add 
a further danger to pressure symptoms already present. The method 
of through-and-th rough irrigation has had to be abandoned. 

Simple drainage, particularly from those spaces which are not broken 
up by a fibrous meshwork, is much more efficacious than an attempted 
irrigation. Kiimmel has recently recorded a successful case of suboccip- 
ital drainage in secondary pyogenic meningitis following basal fracture- 
A large trephine opening (or preferably bilateral ones) should be made 
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in the suboecipital region through an intermuscular approach. On 
opening the dura a blunt instrument should be passed underneath the 
cerebellum inward and forward, until it opens the (tisternai on each side. 
Drainage should then be encouraged by the introduction of a soft tube 
or wicks of rubber protective. 

The complication of internal hydrocephalus must be met, as in ven- 
tricular obstruction from other causes, by puncture. This, if repeated, 
may serve to ward off compression symptoms long enough to enable 
the individual to coml)at the active infection, and the obstructing exu- 
date may become absorbed during the time thus gained. 
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Serous amicrobic meningitis, a form of acute non-tuberculous 
hydrocephalus, was described in 1844 by Harthez and Rilliet. Billroth, 
in 18(31), designated the condition “meningitis serosa.'' Not, however, 
until 1887 did Kichhorst clear!}' demonstrate the fact that these cases not 
only arise acutely, but remain serous and non-purulent throughout 
their entire course. Quincke, in 1893, as the result of lumbar punctures, 
succeeded in giving a more exact description of the clinical picture, so 
that the condition has justly liecome associated with his name. 

It presumably is far from being a rare infection. Doubtless the 
meningeal symptoms which appear in the course of many acute infec- 
tious diseases -in typhoid (Schultze), in pneumonia, in influenza, etc. — 
are often due to meningitis serosa. lu these cases it is of toxic origin 
and not due to bacterial invasion. It may accompany acute alcoholism. 
It occurs with especial frequence as a complication of acute otitis media, 
when it may closely simulate suppurative meningitis or abscess. Trau- 
matism is also an important etiological factor, and one not infrequently 
encounters during operations for supposed intracranial injuries no lesion 
other than an excessive collection of cerebrospinal fluid in the sub- 
arachnoid spaces, which has led to pressure phenomena. These cases, 
which are often cured or greatly benefited by a craniotomy, might, as 
Quincke has shown, be treated with equal success by a withdrawal of 
the fluid from the lumbar region. The chief collection of fluid may 
be either over the convexity or in the ventricles. 

Beyond some hyperemia of the leptomeninges and the excess of 
fluid there is no characteristic pathological change. Hence, a post- 
uiortem examination usually fails to disclose the evanescent lesion, so 
easily demonstrated by operative measures. 

The symptoms are often those of an acute febrile meningeal infection. 
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Genenilly speaking they are headache, hyperesthesia of the body and 
limbs, high temperature, leukocytosis, slow pulse, vomiting, mental 
dulness, stiffness of the neck, and possibly a choked disk; frequently 
ocular and other cranial nerve palsies occur. On lumbar puncture the 
fluid is clear, of high pressure, and large in amount. It contains only 
a few lymphocytes, gives an albumin reaction, is sterile on the usual 
culture media, and shows no pathogenicity to animals. In the chronic 
cases the condition is usually mistaken for a brain tumor. 

The prognosis is favorable, except in those instances in which an 
acute internal hyilrocephalus has passed into a chronic condition, due 
to some thickening of ependyma and leptoineninges. In such cases 
recurrent headache with other signs of pressure may reappear from 
time to time over long periods. 

The treatment, beyond general symptomatic measures, is purely 
operative, and withdrawal of the fluid by a lumbar puncture may 
cure the condition after one or more tai)pings. Occasionally a crani- 
otomy may be necessary ; and in obstructive hydrocei)halus, ventricular 
aspiration. A subtemporal decompressive craniectomy is practically 
curative, though such a radical measure is not necessary for all cases. 
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Ependymitis, a chronic inflammation of the ependymal lining of 
the cerebral ventricles, apart from any known association witli an 
infectious meningitis, .seemingly occurs as a .specific mahuly, although 
few ca.ses have been reported from their clinical aspects, and the con- 
dition is usually recognized from its post-mortem appearances alone — 
namely, a characteristic granular thickening of the optuulymal surface. 
Indeed, inflammations of the ependyma and of tlie choroid plexus, 
which doul)tle.ss play a large part in conditions of hydrocephalus, have 
received far less attention than they deserve, for probably here lies the 
key to a l)etter understanding of the physiology of the cerebrospinal 
fluid circulation, and consequently of the circulatory disturbances from 
which it may suffer. 

The proce.ss, whatever its nature may be, whether inflammatory or 
not, often leads to an occlusion of one or another of the narrowings of the 
ventricular channels, .so that .symptoms of acute liydrocephalus, with 
its familiar pre.s.sure phenomena, dominate the clinical picture. In some 
cases one ventricle alone may l)ecome occluded. 
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Thus, a patient some rnontiis after an acute attack of so-called brain 
fever,’* presented symi)tomH that were supposed to be uiose of tumor — pro- 
found headache of varying? intensity, located on the left |ide; choked disk, more 
pronounced in the left ey<;; attacks of vomiting, aphasia, and w(>akness of the body 
musculature on tlic right side. A simple decompre.ssive operation was performed, 
unfortunately witliout aspiration of the ventricle. The patient ’.s symptoms were 
not appreciably alteretl, and some w'<?eks latcir he died from bulbar paralysis due to 
pressure. At the autopsy a dilatation of the left ventricle alone was found. The 
clioroi*! plexus appeared hypertrophic ami greatly enlarged. The ependyma was 
studdeil with .sago-like granulations and the left forarmm of Munro was occluded. 
The ventricular linings elsewhere were perfectly normal in appearance and there 
was no trace of thickening of the basal meninges suggestive of an earlier meningeal 
infection. 

The process, doubtless, often bears some relation to pre-existing 
meningeal disturbances, whether infective or not. Thus, chronic 
acquired hydrocephalus of the adult, giving intermittent symptoms and 
showing granular ependymal thickenings, may represent the chronic 
stage of serous meningitis of tlie ventricular form. In Fig. 1 13, p. 213, is 
shown a photograph of the brain of a patient who died from apoplexy 
and in whom an unsuspected granular ependymitis with ventricular 
dilatation was found. 
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Tuberculous meningitis is especially common in children. It is 
almost invariably fatal, owing pi*csumably to the acute ventricular 
hydrops of its later stages; .some undou))tetl instances of recovery have 
been recorded, but tliey are exceptionally rare. The disease is probaldy 
always secondary to .some focus elsewhere in the body, although this 
primary lesion may escape minute postmortem search. 

The meninges at the base, about the interpeduncular space, are 
chiefly involved, and the slightly turbid cerebrospinal fluid, together 
with the tubercles scattered over the meninges and ependyma, make 
the })athological lesion quite distinct from that of cerebrospinal fever 
proper. 'Ihere may, however, be considerable fibrinous exudate, 
which may surround the nerves and exteiul into the ventricle and up 
along the Sylvian fissure over the hemisphere. Patches of meningo- 
ence])halitis also are not uncommon. 

The clinical picture here is also a complex one, and differs from 
acute cerebrospinal fever, chiefly in its less abrupt onset and longer 
duration. In the final stage of paralysis due to ventricular dilatation 
he child may remain in a semicomatose condition, with muvscular 
rigidity, marked cervical retraction, choked disk, cerebral nerve paral- 
yses, and a normal or subnormal temperature for days. There are, 
however, acute forms of tuberculous meningitis which follow a course 
dosely akin to the diplococcal form. 

The diagnosis is rarely difficult, especially if there is a demonstrable 
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focus of tuberculosis elsewhere. An unequivocal diapiosis can be 
made by the withdrawal of fluid from the lumbar meninges, which, 
although containing an excess of mononuclear lymphocrytes, proves 
sterile on ordinary media and contains a few tubercle bacilli, frecpient 
search for which should be made in doubtful cases. 

The treatment iloes not differ from that of the acute endemic form. 
The mechanical disturl)ances from pressure should l)e met by lumbar 
puncture, and when hydrocephalus supervenes, by ventricular puncture. 

Syphilitic Meningitis . — Of the meningeal complications of syidiilis 
48 per cent, are said to appear within the first three years after the 
primary infection, the percentage diminishing with each succeeding 
year. The process may be representeil either l)y solitary or multiple 
circumscribed new growths of granulation tissue gummatous tumor 
(Virchow^, syphiloma (Wagner) — or. on the other hand, by a difTuse 
proces.s. Although the naxst characteristic forms of the disease aris(' in 
the leptomeninges, they can become .secondarily involved in consecpience 
of a .syphilitic proce.ss originating in the bones or j)eriosteinn. Pachy- 
meningitis haunorrhagica, already considered, is supi)osetlly of a remote 
luetic origin. 

The favorite scat of cerebral lues, either of dural or cranial origin, is 
the frontal region of the vault. When, on the other hand, it occurs 
primarily in the arachnoid or subarachnoid ti.ssue. the |)roce.ss is more 
commonly ba.sal, often occupying the interpetluncular space. The 
cerebral nerves and cerebrum itself become .secondarily involved. 
Thus, there is a definite form of syphilitic perineuritis in which the 
cerebral nerves become tumefied through a gummatous deposit about 
them, and when thus implicated peripheral palsies result. When the 
blood-ve.s.sei.s at the ba.se have Income involved central palsies occur, 
owing to va.scular thrombo.si.s and consequent cerebral softening. It 
is most exceptional for gummata to originate in the sul)stance of the 
brain, though cases of this sort are recorded. The view has been 
expre.s.sed that even in these cases the point of origin lies in .some intcr- 
g}Tal infolding of the leptomeninges. 

In addition to this diffu.se or circumscril)ed gummatous growth 
which is characteristic of basal syphilis, we find, more often upon the 
surface of the hemispheres, another form of meningitis gummosa, in 
which the lesion is represented by one or more plaques of meningo- 
encephalitis, in wdiich the dura, leptomeninges, and cortex are bound 
together. Sclerotic or atrophic lesions of the cortex may follow the 
absorption of such a lesion. 

The symptoms, as in all intracranial processes, depend on the 
character as well as on the situation of the lesion, and in intracranial 
syphilis may be most variable. Thus, we may have circumscribed 
tumors which may be single or multiple, a diffu.se gummatous process, 
perineural depo.sits alone, vascular lesions which lead to cerebral soften- 
ing, extensive plaques upon the cortex; and the affection, furthermore, 
may be either largely ba.sal or largely confined to the convexity. 

In basilar sijphilis paroxysmal and nocturnal headaches, vomiting, 
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fainting spells, convulsions, somnolence, dulling pf intelligence, choked 
disk, polydipsia, and polyuria are general symptoms which serve to 
evidence serious intracranial trouble. Cerebiul nerve paralyses are 
very common, the motor nerves of the eye being most often affected. 
The trigeminus may be involved, leading to pain, hyperesthesia, etc., 
over its territory. There may also be facial paralysis and deafness. 
In case the cerebral vessels become inplicated, hemiplegia, hemianesthe- 
sia, hemiaiiopsiii, and aphasia may supervene. 

One striking feature of closely studied cases is the variability in 
intensity of the symptoms, for they are apt to show remissions and 
exace rl)ations. In case the gummatous process has iissumed a cir- 
cumscribed form the symptoms are naturally of close kinship to those 
of tumor. An acute and widely distributed process, on the other hand, 
may be associated with pyrexia and closely resemble an acute basilar 
tuberculosis. 

Sj/phills of the convexitif does not necessarily present a sharp contrast 
to the basilar form, inasmuch as the latter may extend up on to the 
external surface. There are, however, many instances of a purely 
circumscribed lesion upon the (‘onvexity. Headache, cortical epilepsy, 
local tenderness on i)ercussion. with vomiting, fainting, and psychic 
disturl)auces are common symptoms. Optic neuritis is infrequent with 
this form of lesion, unless it a.ssumes a tumor-like character. Its seat 
of predilection is in the central convolutions. Contralateral cortical 
paralyses of face or arm and aphasia are common symptoms. Not 
only may these local plaques of meningo-encephalitis oc(*ur, but there 
may be a diffuse and widespread lesion in which focal symptoms may 
not appear. In fact, owing to the possible multiplicity of lesions in 
cerebral syphilis ilue to gummatous meningitis, to syphilitic neuritis, 
to arteritis, to encephalitis, and to the combined cerebral and spinal 
lesions, it is impossible, in a short space, to fully portray its kaleido- 
scopic symptomatology. 

Of <*hief value in diagnosis is the history of a primary infection or 
of its immediate sequels; next in importance is the examination of the 
patient for evidences of concomitant lesions, whether of inherited or of 
acquired syphilis. Should these fail, antisyphilitic treatment may 
establish the diagnosis in doubtful cases. Of importance also is the 
absence of stability in the symptoms, which “ebb and flow,’’ as Oppen- 
heim says. Barring these things, a diagnosis can rarely be made with 
a))solute certainty, for precisely similar clinical phenomena may l)e 
produced l)y a variety of intracranial lesions which cause either general 
pressure symptoms or focal paralyses. 

Though the basilar form of syphilitic meningitis is fairly character- 
istic, basal tumors, particularly those arising in the middle fossa from 
the cranium itself, give very similar symptoms. They are, however, 
apt to be progressive and to show no remissions, and complicating 
cerebral vascular symptoms are unusual. Tuberculous basilar men- 
ingitis may show close resemblance to certain of the acute luetic infec- 
tions in the absence of scattered paralyses of the cerebral nerves. 
VOL. m—io 
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Epilepsy, dementia paralytica, or hysteria may he closely simulated by 
cerebral lues. 

In case they occur over silent area.s of the cortex, so that no paralytic 
or irritative symptoms are elicited, and in the absence of pressure 
phenomena, local luetic foci upon the convexity may lead to no symp- 
toms other than headache. When, however, there is a definite isolated 
syphiloma which encroaches upon the intracranial space, the symptoms 
need not differ from those of a meningeal or cortical neoplasm in the 
same situation and of the same size. 

Of great value in differential diagnosis is a luml)ar puncture, for 
lymphocytosis with a sterile fluid characterizes almost all forms of 
cerelirospinal syphilis. I believe that the spirochete has never been 
demonstrated in the cerebrospinal fluid in a(*quire(l syphilis. 

Prognosis. — According to Fournier, onc-thiril, and to Naunyn, 
one-half only of these cases may be cured l)y medicinal measures. In 
the rest the symptoms pci*sist until death supervenes. Under treat- 
ment a large percentage of the curable cases show early improvement, — 
in the fii’st week or two; or even in the first few days. Oppenheirn 
is of opinion that patients untreated for the primary infection are more 
resistant to treatment on the occurrence of later complications. The 
prognosis is better in the cases of infection of the convexity than in the 
basilar forms, for in the latter vascular involvement anti cerebral 
softening are common sequeke. 

Treatment. — The essential treatment of cerebral lues is a pre- 
ventative one, which means a thorough medicinal course at the time 
of the inoculation. Should late intracranial symptoms appear, an 
immediate and active antiluetic regime, preferably with a (combination 
of pota.ssiuni iodid and mercury, should be instituted. In resistant 
cases mercury should be administered subcutaneously. 

As has Ijeen said, a large number of cases show, under treatment, 
early signs of subsidence, Imt authorities differ in regard to the length 
of time in which this may be expected. It is a matter which is of no 
inconsiderable importance; for it must be rememl)ercd that the iodides 
and mercury, as Horsley i^ointed out in 189.‘b often serve temporarily 
to abate the symptoms of a sarcomatous growth, and consecpiently, as 
a diagnostic adjunct in syphilis, these therapeutic agents may l)e decep- 
tive and lead to the fatal postponement of surgical measures in cases of 
cortical or meningeal tumor which are favorable for operation. The 
time which should be allowed for drug administration as a diagnostic 
measure should be brief — a matter of a few weeks; no longer than six, 
according to Horsley and Kocher. Although there are certain cases of 
lues in which there may be little or no abatement of symptoms even 
after a longer period than this, it is often inadvisable to prolong medi- 
cinal treatment, particularly in those patients who are suffering greatly 
from headaches and in whom optic atrophy is threatened. Allan 
Starr, however, advocates delay for at least three months and Oppen- 
heim is of the opinion that even a longer time should be given. 

In cases of undoubted cerebral lues subjective improvement at least 



MENINOKS AND EPENDYMA. 


147 


should be appreciated within the first two weeks a^ter the institution of 
the treatment, even though paralyses may require a much longer time 
to clear up. If subjective improvement does mot occur in this time 
under active treatment I would strongly favor, especially in cases in 
whi(;h a choked disk has occurred, an early decompressive craniotomy. 
This will, in the majority of cases, serve to put a stop to the subjective 
discomforts and to save tlie eyes from threatened blindness, and after 
the operation has l)ecn performed the treatment may be continued. 
A definite and localizable gumma of the convexity should, of course, be 
directly exposed. 

Surgical intervention in cerebral syphilis is said to have been sug- 
gested by llumpf, l)ut Macewen first put it into active practice. Horsley 
and (lowers, in 189^1, expressetl the view that a gumma could not be 
totally absorbed by potassium iodid or mercury, and if in an approacrh- 
able situation it was distinctly a surgical malady. It has since remained 
a questi(in of dispute as to whether all gummatous processes are absorl)- 
al)le; many of them certainly are exceedingly resistant, even to the 
most a(!tive antiluetic regime. It is within the experience of many to 
have seen patients lose their vision during a prolonged treatment, in 
the course of whi(;h they have suffered greatly from cephalalgia. One 
cause of delay arises in the fact that these patients often attend an 
ambulatory clinic, even drifting from one clinic to another, with the 
consecpient repetition of the six weeks necessary for the therapeutic 
test, so that months may elapse before surgical measures can be under- 
taken. 

A consideral)le percentage of these cases should be treated on the 
principles laid down for a cerebral neoplasm; namely a period of active 
antiluetic therapy, followed, in case it does not bring early subjective 
relief or in case a choked disk develops, by prompt operative interven- 
tion. The operative attack should l>e directed toward the gumma itself 
if it is localizable and proves approachable; it should be simply decom- 
pressive if the lesion prove to be inaccessible or widespread. A number 
of most successful enucleations of hard, unabsorbable gummata have 
been recorded by Barton, Horsley, Krause, and others. 

Stransky’s excellent Sainmelreferat on the subject should be con- 
sulted. He advises surgical intervention in case no positive results 
are obtained after two months of treatment. Operation is called for 
(1) by such cortical conditions iis pachymeningitis externa, hydro- 
cephalus internus, cerebral hemorrhage or luetic arteritis; (2) by the 
possibility of localizing the lesion on the cortex; (3) by symptomatic 
Jacksonian epilepsy; (4) by stationary conditions in which there is easy 
approach to an unabsorbed syphiloma. 

I have seen a number of cases in which persistent cephalalgia has 
been quickly alleviated, together with a rapid subsidence of a choked 
disk, after a simple subtemporal decompression. This palliative meas- 
ure serves, by abolishing the headache and vomiting, to so improve the 
patient's general condition that the medicinal treatment is far better 
tolerated. It, furthermore, has seemed to me to make the drug 
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administration much more efficacious, owing possibly to the lessening 
of intracranial venous stasis and consequent improvement of the 
circulation. 

There are late complications, such as epilepsy and cranial nerve 
paralyses from atrophy, which may call for surgical intervention even 
when the dise^ise has subsided through medicinal measures. Notable 
among the latter is a persistent facial paralysis which may ’demand 
a spinofacial or hypoglossofacial anastomosis. 
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Meningeal Tumors. — Their symptomatology" and diagnosis 
hinges entirely on the disturbances to which they lead in cerebral 
processes; hence it will be best to defer their consideration until 
the final section of this chapter, when they will be more fully con- 
sidered with tumors of the brain itself. Certain points may be 
mentioned in passing. Owing to their approachability they represent 
the most favorable cases of tumor for surgical measures. They are 
apt to be of a much less malignant nature than true cerebral tumors, 
and their symptoms are due to compression of the brain rather than to 
invasion; for the pia acts as a barrier to invasion, and consequently 
enucleation is often possible without damaging brain structure. Owing 
to their superficial situation they are apt to give localizing symptoms, 
so that their exact situation can often be determined. They are usually 
slow’-growing and may last for many years. Thus, the lateral recess 
(cerebellopontine) tumors may give no underlying symptoms of pressure 
until they finally compress the ventricular outlet. These leptomen- 
ingeal tumors, therefore, are not only the most favorable ones for direct 
approach and enucleation, but also when inaccessible, owing to their 
slow enlargement, they are equally favorable for simple decompressive 
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measures. Certain of the pachymeningeal tumors are, on the other 
hand, of a most malignant sarcomatous nature ;^hey usually lead to 
absorption of the cranial bones and appear eternally as soft and 
pulsating swellings. 


PART IV. 

The Brain. 

*‘The soul apparently resides in the seat of the judgment and the judg- 
ment apparently resides in the place where all the senses meet, which is called 
the common sense; and it is not all of it in the whole body as many have 
believed, but it is all in this part.*' — Leonardo da Vinci, Windsor MSS. 

“It is true that very considerable injuries of the brain sometimes disturb 
the mental manifestations very slightly; and, on the contrary, that very slight 
injuries of the brain are often accompanied by the most violent symptoms." — 
Spurzheim's Phrenology. 

A thorough working knowledge of the structure and function, as 
well as of the pathologic anatomy of the organs which he ventures to 
treat, is an acquirement no less necessary for the surgeon than for the 
physician, if for no other reason than that it is in the power of the former, 
when unfamiliar with his subject, to do the most harm by his therapy, 
just ixs when he possesses this familiarity it is often in his power to do 
the most good. Our surgical text-books are an evidence that the time 
has not come when it is regarded as essential that the operator have any 
especial knowledge of the nervous system, but it will be for the ultimate 
benefit of neurology when specialists in this branch are as fully trained 
in matters of diagnosis, which hinge so largely on anatomy and phys- 
iology, as they are in matters of manual practice. A text-book of 
neurology is the best guide to neurologic surgery; particularly its 
chapters upon structure, function, and pathology, for those upon 
treatment are apt to be barren of surgical suggestion. It may be added, 
however, that surgery, under the safeguard of modern asepsis, when it 
is turned loose upon this most important structure in the human body 
is a dangerous form of handicraft. 

ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS* 

Development. — A clear idea of adult cerebral anatomy is only 
acquired through a knowledge of the development of the cerebrospinal 
system, and some facts may be briefly recalled. 

Among them are the conversion, in tlie early embryo, of the primitive medullary 
groove into a canal; the dilatation of its ceplialic end in a series of three sacs, repre- 
senting the primitive fore-, mid-, and hind-brains; the subsequent subdivision of the 
fore- and hind-brain into two sacs, so that all told there result five primary vesicles 
whose cavities freely communicate. At an early date, from the most anterior of 
these primary vesicles there buds out a secondary cavity; tliis soon becomes mesially 
subdivided; its walls, for the most part, rapidly thicken; and finally, in the higher 
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mammals, it spreads backward until it completely overlies the other vesicles, thus 
forming the cerebral hemispheres. 

The walls of the other vesicles likewise' become gradually, tiiough unequally, 
thickened. The roof of tlie second portion of the fore-brain (third ventricle) is, 
however, a notable exception to tliis rule: for this, remaining thin, becomes displaced 
downward and forward by the folding back of tlie hemispheres ami carries with it 
a vascular membrane (velum interpositum), the edges of which consetpiently become 
continuous with the inner border or place of attachment of tlie hemispheres. Hence 
it is that the choroid plexus —the marginal vascular fringe of this velum juts into 
the mesial edge of the cavities of the hemispheres (lateral vi*nt rides). Throughout 
this entire metamorphosis the cavities of the original vesicles, though m\ich altered 
in form, retain their free intercommunication. 

During the formation of the hemispheres the vesicular walls have become 
rapidly, though irregularly, thickened. An especial and an early thickening (the 
corpus striatum) takes place at the outer side of the ventral surface, in consequence 
of which the outer wall at this point becomes less expandtHl than in other parts and 
a fossil (Sylvian) is left, in the depth of which the insula (island of Heil) lies, forming 
a cortical area which finally becomes totally buried by the folding over it of the rest 
of the hemisphere. Thus, the first indication of an irregularity in the otherwi.se 
.smooth and bilaterally place* I hemispheres ajipears at an i^arly period as a il(*ep 
cleft (Sylvian) .separating temporal and parietal lobes. 

Furthermore, from the thickeming oiiter surface of each lateral ve.sicle there 
originate several bumlles of fibers which pa.ss towanl and through the ba.sal thick- 
ening (corp\is striatum); the most important of these bundles (the ))yramidal tract) 
pas.sing through its center forms the int(‘rnal cai>sulc. At the fifth month, up to 
which time the hemisphere, except for the fo.s.sa Sylvii. has remained smooth, fissures 
(.sulci) begin to appear. They are <lue to irregular i*levations (gyri). the number and 
prominence of which increases until at the time of birth almost all of tho.se which 
are pre.sent in the atlult are fouml fully developed, although they have not as yi‘t 
reached their complete adult cemfiguration. The more important ainl *h*(*per 
fi.s.sures subdivide each hemisphere into its lobes— occipital, temporosphenoidal, 
parietal, and frontal. 

It is presumable that for some time after birth there is a progre.s.sive incrca.se in 
the numb*er of cellular units which go to make up tlu‘ central nervous syst(*m, anti 
consequently as the different areas gradually attain their full development, alterations 
nece.ssarily occur in the surface topography of sulci and gyri, even though they 
roughly conform to their original ty|)o. It is <lue to this that the central fis.sure 
(Rolandic) which .sei)arates frontal from parietal lobe, loses, .soon after birth, its 
.simple, .straight form and becomes .sinuous in outline. pn*.senting the well-known 
genua, due to the fact that there have l>een either acce.s.sion.s of growth or actual 
new elements added to the cortical .stations of the pyramidal tract, forming centers 
for leg, arm, and head which lie anterior to this central fi.ssure and are separated by 
the genua. 

At the time of birth, as Flcchsig has shown, medullation of the nerve tracts is 
not yet complete, an<l hence the brain of the newborn is much less firm and resistant 
to injury than later in life when its nerv'ous elements have become completely 
ensheathed. The first tracts to become medullated arc' those subserving the special 
senses — the visual, gustatory, auditory, and olfactory tracts — and by observing 
their development it lias been po.ssible to determine the cortical seats of representa- 
tion of the sfiecial sense organs. More tardily, medullation takes place in the jiyram- 
idal tract, the process occurring first in the cells nearest the great mesial groove 
between the hemi.spheres, namely, the centers for the low'er extremity; subsequently 
medullation occurs in the areas for arm, face, etc. 
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Relation to Skull. — The fully developed br^iiii completely fills 
the cniiiial chamber, the configuration of which is determined under 
ordinary circumstances more by intracranial influences of growth than 
by adventitious extracranial influences. The shape of the brain, it is 
true, may be modified by long-continued pressure against the skull, as 
practised in certain barliaric tribes, but it is doubtful whether the total 
quantity of brain can be modified by any such influence. Experi- 
mental attempts on animals to restrict cerebral growth by long-continued 
extra<*ranial pressure have been unavailing. This matter has an 
important bearing upon a form of treatment (linear craniectomy) 
proposed for cases of cerebral maldcvelopment, on the view that micro- 
ceplialus is due to a primary closure of sutures which prevents 
cerebral expansion, rather than to a primary insufficiency of brain mass. 
It may be noted in this connection that local cerebral defects — whether 
from interrupted growth or from destructive lesions which have occurred 
at birth or during infancy- oftentimes indicate their presence b}” the 
flattening of the overlying portion of skull. Contrariwise, the cranium 
in the young, even long after the sutures have closed, yields quickly 
to abnormal growth or increase in size of the brain, as seen in cases of 
tumor or hydrocephalus. 

Furthermore, it must be remembered that normal variations are 
great not only between the brains of individuals, but between those of 
(lifToront ra(?es. In individuals, for example, there may be a relatively 
great disproportion between the amount of brain matter anterior and 
that posterior to the central fissure, and Froriep refers to two types — 
the frontopetal,” in which the greater portion of the Imiin lies anterior 
to a ])erpendicular line erected at the auditory meatus, and the “occip- 
itojietal,’’ in which it is j)Osterior to this line. And in these two forms 
not only the position of the Uolandic fissure, Init its angle of obliipiity 
as \v(‘ll, is greatly altered. There is probably a still greater variation 
between races. Bean has pointed out the great difference in the size 
and shape of the Caucasian and Ethiopian brains, particularly as 
regards the frontal lobe. It is in consequence of these things that no 
accurate extracranial measurements may serve to indicate, other than 
roughly, the situation and the form of the central or other cerebral 
fissures. 

The Blood=supply. — The chief arterial stems, which have a free 
intercommunhaition through the circle of Willis, supply the hemispheres 
through three main bran<*hes: (1) The anterior cerebral supplies the 
first and second frontal convolutions and all of the mesial surface back 
to the paricto-occipital fissure; (2) the middle cerebral, emerging at the 
Sylvian fissure, supplies the insula, the third frontal, the pre- and post- 
Holandic convolutions, the parietal lobe, the first and second temporal 
convolutions, and part of the occipital lobe — in other words, most of 
the exposed outer surface of the hemisphere, and (8) the posterior cere- 
bral supplies the second and third temporal gyri, the mesial part of the 
occipital lobe, and the under surface of the temporosphenoidal lobe. 
The vessels to the deeper structures are given off directly from the circle 
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of Willis, or else from these main stems; those of chief moment pene- 
trate and supply the basal ^an»:lia. There are also three branches 
of considerable size which arise from the vertebral and supply the 
ceretellum. 

The occlusion of any one of these large vessels gives characteristic 
and localizing signs, and operative ligation of tlic larger stems near the 
base of the hemisphere must be undertaken with caution, lest it lead 
to softening of an extensive cciebral area. It is for tliis reason that in 
operations for tumors it is desirable to ligate the individual twigs in the 
environ of the growth, rather than the main branch at a distance. 
This applies also to ligation of the carotiil. for in spite of the usual free 
anastomosis at the circle of Willis, extensive softening may follow this 
operation. 

The venous circulation within the brain itself and over the cortex 
is also important. Of chief interest is the peculiar arrangement of 
vessels which, collecting blood from the basal ganglia and from the 
choroid plexus, unite in the veme Oaleni. which in turn empty into the 
sinus rectus. Compre.ssion of these latter vessels, or their occlusion 
from any cause, leads to serious symptoms of stasis and to internal 
hydrocephalus. 

The vessels of the hemisphere course over the surface and empty, for 
the most part, into the superior sagittal sinus by long, obli(|ue ])assages 
directed forward, that is, against the current in the sinus. The two 
largest and most important of these superior cerebral veins lie in or near 
the central or the two adjoining sulci: they (‘ommunicate freely with the 
large veins lying in the Sylvian fi.ssure. Similar large ves.sels radiate 
from the temporo-sphenoidal lobe and enter the lateral sinuses. The 
points of attachment or anchorage of the hemispheres to the dura at 
the points where the.se large collecting veins cross the subdural sj)ace 
are of prime .surgical importance; they occur chiefly at the para.sinoidal 
sinu.^es a centimeter or two from the mid-sagittal line; also at the 
occipital pole, under the temporal lobe; and there is in addition a 
point of anchorage at the outer side of the cere))ellar hemisphere. 

It Is undetermined whether the cerel)ral ve.ssels pos.sess vasomotor 
nerves. By intravital methods of staining it is ])o.ssiblc to demonstrate 
nerves which are histologically akin to the va.somotor nerves of other 
parts of the body, but they have never been unequivocally shown to 
pos.sess a dilator or constrictor function, ('ertainly from the results of 
experimental observations it may be said that, even though vasomotor 
nerves be actually pre.sent, their physiological action differs from tho.se 
to the .splanchnic field under the control of the vasomotor center in the 
medulla. 

The lymph circulation in the brain, though doubtless abundant, is 
of a peculiar nature not well understood. It has been demonstrated 
that the cerel)ro.spinal fluid — wliich probably ha.s no direct connection 
with the lymphatic .system — e.scapes from the subarachnoid space 
directly into the larger sinu.se.s and thus reaches the blood stream 
without the intervention of glands. Asher has shown that in all parts 
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of the body lymph must become altered in its passage through glands 
before it enters the general circulation; for unaltered it is very toxic. 
It would be surprising should there prove to be^n exception to this in 
the intracranial lymph circulation. It is possible that lymphatics from 
tlie surface of the brain may pass by channels through the cranial 
foramina into the external coverings and thus into the cervical glands 
without any acjtual communication with the subarachnoid space. (For 
Cerebrospinal Fluid sec p. 105.) 

Physiology of Cerebral Circulation. — Certain general tenets of 
surghral import, for which we are in large part indei)ted to Leonard 
Hill’s studies, may be mentioned: 

The })rain pulsates synchmnously with pulse and respiration. Its greatest 
expansion is in expiration, due to the accompanying slight venous stasis. The 
canliae j)ulse is transmitted to the cerebral veins. These movements arc made 
possible by the ebb and flow of cerebrospinal fluid. Any increased tension of the 
dura mater tlecreases the exhibition of the cerebral movements. 

As there is no evidence of the existence of a local vasomotor mechanism it follows 
that cen‘bral anemia from spasm of the cerebral arterioles does not occur, though it 
must be confessed that clinical evidence furnishc*d by cases of Raynaud’s disease, 
in which local cerebral symptoms occur, speaks against this view of the experi- 
mentalists. 

According to the “Monro-Kollic <Ioctrine" the total quantity of blood within 
the cranium is, under all i)hysiological conditions, practically invariable. The 
amount of blood which passes through the cerebral vessels in a given time does, 
however, vary in wide limits. 

I’mler normal circumstances the intracranial pressure may vary considerably 
[betwc'en 0 and 50 mm. of Hg. (Hill)] from circulatory alterations alone, brought 
about by changes in po.sition, straining, etc. Venous congestion, when kept up, 
may, however, become of great pathological significance. 

(’onditions of disease, on the other hand, leading to tlie presence of a new body 
in the brain - a clot, a tumor, liydrocephalus, etc. — materially affect the amount of 
blood in the brain. They lead primarily to venous congestion, and only to arterial 
anemia wlien the prc.ssure due to the crowding of the new body exceeds the general 
arterial pre.ssure. h'ven under these circumstance's anemia is for a time overcome 
by a compensatory rise in art(*rial tension, due largely to constriction of the splanch- 
nic field. Tlu! cerebral sinuses are, in a measure, compressible. 

Tinier many circumstances gravity plays an important role in cerebral circu- 
lation, the vasomotor splanchnic mechaiii.sm being the regulatory agent and one 
wiiich is more ])erft*ct in its action in upright animals than in tho.se normally on ‘*all 
fours.” Inefficiency of the .splanchnic eon.strictors due to injurie.s, to chloroform, etc., 
is of vital importance, as the lowered pressure les.sens the cerebral circulation and 
leads to anemia. Hence tlie feet-down position wlien the splanchnic com})c*nsation 
fails may h'ad to a c<*.s.sation of cert'bral circulation, with fainting and even death. 
Some form of support, like Trile’s rubber .suit, alone will ju.stify this position when 
the va.somotor system is affected. 

In cerebral anemia, whether due to vasomotor paralyvsis and posture, to blood- 
letting, to occlusion of important vessels by operation or disease, symptoms occur 
which are conqiarable witli those of asphyxia. Tliere is first unconsciousness, 
followed by slow pulse and rise in blood pres.sure; later by a fall in blood pre.ssure, 
a rapid pulse, and death (st'e (^)mpre.s.sioii, p. ISS vt seq). 

The rapid occlusion of the main source of arterial blood (the two carotids) is 
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likely to load to fatal symptoms of anemia: their gradual occlusion can safely be 
carried out by some such measure as Halsted has described. 

The tension of the cerebrospinal fluid and cerebral venous pressure is normally 
the same. If the former is increased over the latter the fluid esca|M's into tiu* sinuses 
(unless they are oceliuled). If the venous pressure becomes greater than the cerebro- 
spinal fluid tension there is a damming back of cerebrospinal fluitl. 

Localization of Function. — It was the teaching of Flourens 
that all parts of the cortex possessed the same significance; his view 
being that lesions of the hemispheres would produce depression of 
function merely according to their extent, l)ut regardless of their situa- 
tion. Thus, the phrenologists. Gall and Spur/heim, with their some- 
what visionary hypotheses, were, in principle, nearer the truth in their 
territorial subdivisions than their more ilistinguisheil contemporary. 



Fn;. Hrain ok (iokilla Showing KxriroM*)TOR Ark\ as Dki.inkatkd hy (’outu ai. 

Faradization. . 

Note the i>re**ence of three Keiiua ^suprrittr, opinisite body; midtile, opposite iierk areas). (Kind- 

iie.s?t of Prof. SherriiiKtoii.) 


From clinical observations, Broca, in 1861, l)y demonstrating the seat 
of articular language; Hughlings Jackson, in 1864, as a result of the 
study of focal epilepsy; and Bastian, in 1869, through further obser- 
vations on disturbance of .speech, undermined, in a measure, the doc- 
trines of Flourens; but they did not completely crumlde to the ground 
until 1870, when, V)y experimental methods, Fritsch and Hitzig demon- 
strated that there were areas of the dog’s cortex which gave excitomotor 
responses to galvanic stimulation. Ferrier, in 187.‘1, using the faradic 
current, verified and amplified their observations, and the subsequent 
studies of Burdon Sanderson, Munk, Schiff, Schafer, Horsley, Mott, 
Bianchi, and a host of others have served to fully establish the theory 
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of separate localization of cortical function. The results of these 
clinical and experimental researches have lately received further 
confirmation by embry ©logical and histological Jjjjtudies, notable among 
which are Flechsig\s observations on the periods of myelinization of the 
separate tracts, and the investigations by Mynert, Betz, Ramon y Cajal, 
and more recently by Campbell, which have thrown light on the struc- 
tural differences of the various cortical areas. 

The lo(?alization theory, however, was not received without oppo- 
sition on the part of many clinicians and experimentalists, not a few of 
whom, like (ioltz, were led to interpret their experimental observations 
as an argument against the localization of function. Even among 
tliose who supported the theory in general, disagreements have occurred 
in regard not only to the delineation, but also to the exact function of 
particular areas. The chief strife has been waged over the so-called 
sensorimotor cortex in the effort to <letermine whether there was a sep- 
arate or a .superimposed field of representation for sensory perception 
and motor discharge. I)oul)tle.ss the chief reason for adherence to the 
view of superimposition of these areas was due to the fact that lesions 
of the supposed motor field, at a time when motor centers were thought 
to lie both anterior and posterior to the central fis.sure, often led to 
.sen.'^ory disturbances. We now know, througli the more accurate 
methods of cortical stimulation introduced by Sherrington and Griin- 
l)auni (1001), that that {mrtion of the cortex which is directly excitable 
by a \mipolar electrode consists of a narrow .strip which lies anterior to 
the central fissure and extends to the tlepth of this fis.sure on its anterior 
surface alone. Tliis circum.scription of true “motor cortex,’^ together 
with the sul)sequent histological demonstration that this zone corre- 
sponds exactly to the distri])Ution of the Betz cells, has finally led to 
tiu? general view that the central fi.s.sure divides the cortex into an 
anterior motor and a posterior .sen.sory field, intricate though the 
commissural connections between the.se two fields may l)c. Sherrington 
and Griinbaum’s observations on the higher anthropoids (Fig. have 
been confirmed for man by Krau.se. Frazier, and the author. 

The Excitomotor Cortex (Figs. 84-80). - This is limited to a narrow strip, 
I cm. or inorc in width, of the exposed part of the gyrus centralis anterior, but 
cxt(»iuls to the depth of tlie jissura centralis {Rolandi). Hence its chief portion is 
not on th<» visible surface, and consecjuently a lesion which actually involves the 
motor cortex may lie far below the expo.sed surface of the hemi.sphere. The anterior 
edge of the <‘xcitable area shadt's off without sharp demarcation: its upper limit 
overlaps slightly onto tlie mesial surface Uobulus paracentral is) and its lower limit 
falls short of the Sylvian fi.s.sure. 

The Uolaiulic fis.sure is not a straight line, but is broken by two, or sometimes 
three, more or less well-developed angles (genua), formed. I believe, by the swellings 
above and below them, made by the aggregations of cells controlling movements in 
leg, arm, face anil, still lower down, jaws, tongue, etc. Opposite to the upper two 
genua the motor strip is less wide and its representative movements less complex, oc- 
curring as they do in neck and trunk. Thus, the genua are valuable surgical land- 
marks, particularly the middle and inferior ones, for they are more often brought 
into view. Above the superior genu there is but a small triangle of motor cortex 
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which can be expoHed, and it gives, on stimulation, movements in hip, knee, and 
toes; opposite to this genu lie centers for movements of thorax and abdomen; be- 
tween it and the middle genu lie centers for the upper extremity, the shoulder 
being represented higher than fingers and thumb; opposife to the middle genu are 
centers for the neck and below it those of the face — eyelids above and lips below; 
centers for jaws, tongue, vocal cord, pharynx, etc., are still lower, usually below an 
inferior genu. 

Extirpation of these areas leads to loss of movement, which is more or less 
complete and permanent according to the totality of the extirpation and to the 
degHK* of bilateral representation of the particular movements concerned. Sensation 
is not affected. 

Certain complex movements of a higher order may be obtained by stimulation 
of areas adjoining the true motor cortex. Thus, below the g]frus centralis anterior, 
in the juirs operetdaris, sucking, chewing, sneezing, and vocalizing movements may 
be obtained (note that this is near the vocal speech center of Broca); and from the 
gyrus [rontalis niedius movements of the head and eyes to the opposite side may 
be elicited. 

The pathway from the motor cortex is the pyramidal tract, whose fibers degen- 
erate throughout their full length after injury to their cortical cells. 

The Sensory Field. — It has long been known that lesions near the fissura 
cenirnlis often lead to sensory disturbances. The observations of Sherrington and 
Griinbaurn, sliowing that the posterior confines of the motor cortex lie in the floor 
of the fissure, paved the way for further study of the gyrus centralis posterior, and 
Camplieirs researclies in particular would seem to show that the primary registration 
of ** common sensation'' occurs there. He has demonstrated that histological 
changes are fouinl in the cortical cells of this gyrus after amputations, in tabes, etc. 
The area occupi(*s much the same position posteriorly in regard to the fissura cen~ 
trails that the motor area hohls anteriorly. It is largely hidden from view on tlie 
posterior surface of the fissure and docs not extend back over more than the anterior 
half of the exposed postcentral gyrus.^ 

I have had occasion to learn, from extirpations of the postcentral g>Tus in cases 
of focal epilepsy with a sensory aura, that temporary sensory disturbances of the 
cortical type occur after such lesions. It is to be noted, furthermore, that some 
disturbance of motion follows such extirpations, but a palsy of this type is due to 
loss of afferent impulses and is unassociated, as I have found in 2 cases, with any 
degeneration of the pyramidal tract. 

The fibens to the sensory field pass from the thalamus in the “cortical lemniscus" 
(Monakow) of the corona radiata to the post-Rolandic territory. In their course 
they lie in the posterior part of tlie capstda i filer na. 

The forms of sensation, registration of which we may now, with some assurance, 
place in the near postcentral region, are the tactile sense, the muscular sense, and the 
power of discriminating points in contact. It is evident also that as one goes further 
back from the fissura centralis and approaches the posterior association field of 
Flechsig, sensation becomes more complex, so that more extensive and deeper lesions 

^ It may be recalled that Ferrier placed the sensory cortex in the gyrus hippo- 
campus; Schiifer and Horsley in the gyrus fornicatus. 

Figs. 84 , 85 , 86 . — Diacsrams Illustrating the More Definitely T.oualizbi) of the Cortical 

Centers of tub Exposed Part of the IIemisphehe, in Relation to the Main Fissures 

AND CONVOLTTTIONS; ALSO THE “WoRD Cf.NTKRS” (SeNSORY AND MoTOR) INVOLVED IN THE 

Special Mechanism for Speech. (Receiving Sensory Stations in Blue; Discharging 

Motor Stations in Red.) 

Drawn by aocurate orthogonal projection of actual dissection. Note that centers for lower 
extremity are practically invisible from side and that the best view of the motor field is obtained 
from above. 
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are necessary to interrupt its transmission. The senses of pain and of temperature 
lie probably in the intermediate postcentral zone of Campbell (Fig. 87) and that for 
the recognition of objects — the stereognostic sense in particular — is located as far 
back as in the parietal lobe (Walton and Paul).^ 

The Visual Cortex. — Practically all investigators agree in placing the 
primary receiving station for visual impressions in the occipital lobe, particularly 
on its mesial surface in the calcarine region. * The investing (visiiopsychic) field is 
concerned with “the final elaboration and interpretation of these sensations.’’ 
Myelinization of the fibers to the former occurs early; of those to the latter, not until 
the child is capable of interpreting visual stimuli. 



Pio. 87. — CoRTicAi. Fields Determined by Histologic Variations in Nerve Fibers and Nerve 

Cells. (Campbell.) 


The visuopsychic field extends on the outer surface (of the left side) in the second 
occipital convolution as far as the angular gyrus, where lies the visual word center 
(reading) (Fig. 86) which participates in the speech mechanism. The lingual lobule 
below the fissura calcarina appears to be associated with color perception. 

The Auditory Cortex. — Auditory impulses appear to be received primarily 
at some portion of the gyrus temporalis superior and to be “converted into conscious 
perceptions” in adjoining parts of the temporal lobe; those on the left side in par- 
ticular being concerned with the auditory end of the speech mechanism. Extensive 
lesions on the right side may give rise to no appreciable impairment of hearing on 
the same side, and there is much confusion over the unilaterality or otherwise of the 
registration of auditoiy impulses. 

The elaboration of the primary stimuli into tone perception, word perception, 
etc., occurs in the outlying districts, namely in the auditopsychic area which en- 
velops the primary receiving station. 

The Olfactory Cortex. — ^The lobus pyriformis is generally regarded as the 
chief cortical center for olfaction, but there is a division of opinion as to the part 
played by the adjoining areas of the gyrus uncinatusy cornu AmmoniSy etc. 

1 A case of almost total hemianesthesia with astereognosis, but with no true 
motor paralysis, due to a lesion in the parietal lobe, has been recorded in detail in 
the New York Medical Journal for Jan. 26, 1907. 
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The gustatory area, like tlie above, is not definitely determined, but it also 
lies probably at the lip of tlie limbic lobe, in the neighborl^d of the uncus. This, 
topographically speaking, would place both of these areas, for taste and smell, in 
a situation just to the outer side of the pituitary fossa-s-a matter of considerable 
importance, as lesions confined to this area of the limbic lobe not only give charac- 
teristic symptoms, but are surgically approachable. 

The Four Cortical Areas Concerned in Speech — in Right-handed People 
(Fig. 86). — (1) The center for the recognition of spoken words lies in the outskirts of 
the primary center for hearing in the gyrus temporalis superior of the left temporal 
lobe. This doubtless is the first center concerned in the development of the faculty 
of language, in normal individuals, at least; for we must remember that speech may 
be acquired primarily through the sense of touch as exemplified in Helen Keller’s 
remarkable case. 

(2) Since Hroca, and until the recent doubts cast upon it by Marie, the posterior 
end of the gyrus frontalis inferior has, by common consent, been regarded as har- 
boring the centers for motor or vocal speech. These auditory and vocal word 
centers — Wylie’s “primary couple” — may be developed in the uneducated with 
but little further advance. With later education is acquired the interpretation 
(reading) and the making (writing) of the symbols of language. 

(3) The visual word center concerned in reading has been definitely placed in 
the gjprtus angularis in the outskirts of the visuopsychic field, and — 

(4) The so-called writing center, if such exists, has been placed at the posterior 
end of the gyrus frontalis medius—in other words, near the primary centers for 
movements of the hand and fingers. It is not improbable also that there is a fifth 
center in the parietal lobe, associating the sense of touch with the speech mechanism. 
It is to be remembered that no part of the speech mechanism, so far as its cortical 
(jcnters are concerned, can be upset without affecting in some degree all other parts, 
though the most serious disturbances result from lesions of one of the “primary 
couple.” 

The Association Fields . — Other parts of the cortex than those which have been 
described are concerned, so far as is known, only with the complex processes of 
association, and lesions of these areas are largely “silent,” so far as our present 
possibilities of neurological examination go. An exception may be made in the 
case of the frontal lobes, particularly the “prefrontal” portion of the left hemisphere, 
where the higher psychic or intellectual faculty has been placed by many observers. 

Biblkxjraphy. 

A very full bibliography accompanies von Monakow’s article — Ueber den 
gegenwiirtigen Stand der Frage nach der Localization im Grosshim. Ergeb- 
nisse der Fhysiologie. Erster Jahrgang. II Abt., 1902, p. 534: also in 
Alfreil W. Campbell’s Histological Studies on the Localization of Cerebral 
Function. (Cambridge University Press, 1905. Sherrington and Griinbaum’s 
epochal papers appeared iii the Proceedings and Philosophical Transactions 
of the Royal Society for 1901. 

THE SYMPTOMATOLOGY OF ORGANIC LESIONS. 

Although the cerebrum is subject to a great variety of morbid 
conditions, the symptoms which are manifested thereby are relatively 
few. In diseases of the nervous system they depend in general more 
upon the situation of the process than upon its nature. Thus, an 
obstructive lesion of the motor path, at any point between the cortex 
and the peripheral end-organs, results in paralysis, whether it be due 
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to a neoplasm, a vascular lesion (hemorrhafi;e, thrombosis, or embolism), 
inflammation, injury, compression, or what not. 

In a broad sense the symptoms may be divided into (1) subjective 
symptoms, appreciated only by the patient, and objective ones, which 
are obvious to the observer; (2) general symptoms, or those which 
characterize many intracranial processes regardless of their seat, and 
focal ones, which indicate the situation of the lesion. Subjective or 
objective symptoms may be general or focal, and vice versa; general 
or focal symptoms may be either largely subjective or objective. For 
example, a tumor involving the cortical center of the left hemisphere, 
which presiiles over movements of tlie arm. may give subjective symp- 
toms which are general and ilue to pressure, such as diffuse headache, 
nausea, or dizziness; or it may give others whicli are focal, as weakness 
or diminished sensibility in the arm. It may give objective symptoms 
which are general, as shown by vomiting, choked disk, and slowed pulse, 
or ones which are focal, such as muscular atrophy, brachial spasticity, 
or a monoplegic spasm. 

The symptoms, broadlj" speaking, maj'^ further be divitled into those 
which are irritative and those which are parah/tic. These again may 
be general or focal, subjective or objective. 

General Symptoms. — These are headache, vomiting, choked disk, 
and other evidences of venous stasis, vertigo, convulsions, etc. 

Headache.- -This is of comirion occurrence (1) in iissociation with a variety of 
conditions not primarily cerebral; Vnit a patient subject to persisting headaclics 
should rest under the suspicion of having primary intracranial disease until this can 
be definitely disproved, (/ephalalgia of extracranial origin accom|)anif*s chninic 
proces.ses in 'the mastoid or accessory sinuses, eye-strain, etc. (the so-called reflex 
headaches), an(‘mia, disturbances of digestive or menstrual function, fevers, etc. 

Headache (2) is almost invariable in <lisea.sc‘s of tlie meninges, particularly when 
the scuitient dura is involved, and it is my impression that most headaches— those of 
the migrainous, as well as of other types — an? larg(*ly dural in origin. This nieinbrane 
is innervated entirely by the trigeminus, with the exception of a small area about the 
foramen magnum supplied by vagal fibers. As the recnirring pain of “ heniicrania ” 
is a not infrequent antecedent of facial neuralgia, this may possibly be considered 
as a form of dural (trigeminal) neuralgia. The headaches of meningeal infiammation, 
particularly of the luetic type, may be profound. 

Of chief importance, however, are the headaches (3) due to intracranial pressure 
from any cause whatsoever. In tumor, edema (whether of traumatic origin or 
associated with nephritis), internal hydrocephalus, serous meningitis, etc., the pain 
is doubtless brought about by abnormal tension of the dura or of its membranous 
expan.sions into falx and tentorium. As a rule, headaches due to pressure? are of no 
particular help in localization, for regardless of the seat of the lesion, they may be 
referred to the vertex, to the frontal region, or to the occiput. Occasionally, 
however, taken in conjunction with other symptoms, their situation may be helpful — 
as in certain subtentorial lesions in which the chief discomfort may be referred to 
the corresponding suboccipital area. This is especially true of local headaches 
which arc associated with an area of tenderness. 

There are all gradations of headache, from a dull sense of pressure or fulness, to 
agonizing and prostrating pain. 

Vomiting, with or without nausea, and irrespective of any gastric disturbance, 
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is a coninion symptom of jiny acute or clironic cerebral l<*sion, esi)ecially of those 
which encroach upon tluj intracranial space. It may be an early symptom of con- 
cussion or contusion; and more or less nausc;a, doubtless due to the secondary edema, 
may persist after thes«? acute traumatic lesions for days. ^In chronic processes it is 
an ev(»n more characteristic symptom. Sud<ien projectile voniitin/:', often accom- 
panied by nausc^a, is well known as a general symptom of pressure resulting from 
brain tumor, from the edema of nephritis, etc. The physiology of tlie process is not 
determined. Some l)c*li<^ve tliat there is an especial center in the medulla, irritation 
of which leads to vomiting. 

Vertigo is a frequent subjective phenomenon, but being a common symptom 
from causes other than cerebral ones it is of importance only in association with 
other evit](»ne(*s of organic <lis(‘ase of the brain. It is most pronounced in lesions 
which involve the aiulitory nerve, the mid-brain, or cerebellum. 

Choked disk (“optic neuritis”), if of a degree sufficient to cause dimness of 
visitm, may lx? a subjective as well as an objective phenomenon. It is one of the 
most important indications of intracranial pressure, and an o]>hthalmoscopic exami- 
nation should b(‘ made upon every case in which, from headache alone, tht're may be 
a susj)icion of intracranial disease. It is not sufficient for the examiner to bci able 
to recognize a choked <lisk when it is full-blown. l)ut the slight edema of retina and 
nerve head with early <listension and tortuosity of the veins which precedes actual 
“clioking,” must be appreciate<l. for they are of the utmost help in making an early 
diagnosis. The symptom, on the whole, is merely an evi»h‘nce of general pressure, 
although occasionally a unilateral choking or a process more advance<l in one siile 
than the other may have a certain localizing value and suggest the presence of disease 
upon the corresponding side of the hea<l. As a matter of fact, however, the most 
pronounced cases of choked disk occur in association with subtentorial proces.ses, 
the stasis in tlx* eye-grounds bc‘ing brought about I>y an obstructive hydrocephalus; 
and, inasmuch as this leads to a general and equal increase of pressure' the process on 
the two sides will be (Mjual in degree, unless there chances to be some structural 
difference in the sheaths of the two optic nerves. 

Many theories have l)een ailvanced in explanation of this phenomenon. The 
more important views are tliose of von Graefe (l.SffO), who thought that it was due 
to compression of the cavernous sinus leading to venous stasis in the eye. The 
8chmidt-Manz ‘‘ TnniKportthcone” (following the discovery of Schwalbe that the 
intravaginal s})acc* of the optic nerve communicates with the intermeningcal spaces 
of the brain) attribut<>s a choked <lisk, in cases of increased pressure, to the stasis of 
cerebrosi)inal fluid into this space, leading to an ampulla-like distension of the optic 
sheath. Parinaud (I87ff) thought that a chokeil disk could only occur in association 
with internal hydrocephalus or other conditions associated with an edema, which 
was supposed to spread along the optic nerve from the brain itself. Von Leber 
(1881) expressed the view that it was an iictual inflammation — a “papillitis” — 
brought about, irrespective of edema or stasis, by the growtli; just as a “neuro- 
retinitis” is said to be caused by circulating toxic proilucts in chronic renal disease. 
Other theories —that it is of reflex origin; that it is due to sympathetic disturbances, 
etc., — have been advanced, but they are less w^idely supported. 

Generally speaking, we see that there are mechanical views opposed to toxic 
views, each of which has been upheld by a number of eminent clinicians and investi- 
gators; but the general employment of the term optic “neuritis” w’ould seem to 
indicate that it is widely regarded as an inflammatory process. Recent clinical and 
experimental observations showing the rapid subsidence of a choked disk after 
decompressive operations, serve to modify the views which many have held, and 
with vSanger, Axenfeld, and others I believe that almost all, if not all, cases of choked 
disk are primarily of mechanical origin and do not justify the term “neuritis.” It 
VOL. Ill — 11 



162 


SURGKUY OF THE HEAD. 


is a quibble to say that the transudation of fluid anywhere is neeessarily associated 
with some toxic agency, but the stasis eileiiia whicli occurs in consetiucnce of the 
application of a tourniquet on an extremity, though toxic in a sense, is more properly 
consitlered mechanical, sinw the removal of the mechanical agent and relief of the 
stasis allows the eilema ra])iilly to subside. 

Wlien the swelling of a choked ilisk has become pnmounced and has been of 
sufiiciently long duration hemorrhages occur in the nerve head and retina as a result 
of the stasis; this is followed by an infiltration of round cells and, unless the process 
is checked, organization progresses until the fibers become physiologically “blocked^' 
and light is no longer transmit tctl. The loss of vision occurs primarily as a periph(‘ral 
shrinkage of the fichl for form and color anil it must always be remembered that 
normal acuity of central vision may remain oftentimes until late* in the process. 

Other less important general symptoms may be mentioned, among them con- 
vulsions, which in this case are invariably associated with loss of conscio\isness. 
They may occur even wlien tliere is a local lesion and y(*t not be indicative of its 
situation, for only when the lesion involves primarily some center, irritation of 
which leads to symptoms which can be appreciated by the patient during conscioiis 
moments or can be observed by the onlooker before the* convulsion becomes gc^neral, 
can their seat of origin be determined. Focal lesions. th(*refon». apart from the 
.so-called motor fields, may lea«l to a general, rather than a focal convulsion, (leneral 
convulsions of cerebral origin involving the entire musculature may arise from toxic 
caust's, apart from any organic lesion: such are especially common in children. 

Grades of stupor are usual in almo.st all intracranial proc(‘s.ses, especially when 
acute or subacute. They may vary from .simple drowsim‘ss, with yawning, (*tc. 
to profouml .sleep from which the patient cannot be aroused: to lethargy in which he 
i.s totally indift'erent to his condition, evtm though seemingly awak(‘: to stupor, in 
which he is oblivioas of his surroundings, though in its lighter grades he may be 
arousetl so as to respond to cpiestions, of which he has no subs(*t|uent imanory; to 
coma, with profound unconsciousness and u.sually with s(»rious respiratr)ry symptoms. 
Corresponding degree.s of unconsciousn(‘.ss may be of toxic origin and occur in acute 
alcohol poi.<oning. in diabetes, etc., or they may be due to circulatory disturbance's, 
whether from acute anemia or from the venous .stjisis bnnight about by intracranial 
pressure. They nc^t only accompany all cranial injeiries of any sevt'rity, due to the 
pressure of hemorrhage, edema, etc., but they also occur in mi'iiingitis and intt'rnal 
hydrocephalus as well. AVhen unconsciousness is profound and re.sults in coma, it 
is clinically of great importance to di.stingui.sh between its possible sources of origin — 
apoplexy (whether sj)ontaneous or traumatic), s\instroke, alcoholism, uremia, 
narcotic poisoning, diabetes, epilepsy, etc. 

Inmmnui, emaciation, variations from the normal of pulse, of respiration, of 
}}0(ly temperature, of urinary secretion, may be regarded as general .symptoms in 
certain cases. 

Focal Symptoms. — We have heretofore eon.sidered merely the 
general symptoms which indicate the pre.sence of intracranial disease. 
When focal symptoms are pre.sent they may enable us to determine its 
situation. Roughly .speaking, they are confined to disturbances of 
motion, of common sensation, and of the faculties of .special sense. 

On the Motor Side. — Motor paralysis is the most evident of all objective 
signs. Primarily it indicates the side of the brain involved. I^ss clearly it shows 
the situation of the involvement, whether cortical, subcortical, capsular, peduncular, 
pontine, or medullary. It may be hemiplegic and involve an entire half of the body, 
or only the trunk and extremities. It may be monoplegic and involve only one 
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extremity; paraplegic when the legs chiefly are affected; or diplegic when 
arms and legs both are impaired. Diplegia is a more usuarevidence of spinal than 
(if cerebral disease, though it occurs in cases of widespread intracranial hemorrhage 
nr injury, particularly in the so-called ‘‘birth palsies.*^ There are also various 
forms of multiple paralysis, in which individual muscles or groups of muscles supplied 
by single cerebral nerves may be involved. 

Paralyses of cortical origin are apt to be accompanied or preceded by irritative 
symptoms, and are more commonly monoplegic in character. Paralyses of capsular 
or j)eduncular origin, since the fibers of the pyramidal tract are gathered there into 
a small space, are more apt to be hemiplegic. The so-called “crossed paralysis*’ 
is one in which a cerebral nerve palsy on one side accompanies paralysis of the limbs 
on the opposite side. Motor paralyses of pontine t)r medullary origin rarely fail to 
have accompanying symptoms, due to involvement of neighboring structures. 

Spasticity of the muscles, with increased reflexes, occurs as the result of a lesion 
of the intracranial portion of the motor pathway. Should the lesion take place in 
the young there may be marked disturbance of growth. C'ontractures occur, 
wluTeby the limbs become fixed in awkward positions. 

Motor irritation is cjvidenced most frccpiently by epileptiform seizures or con- 
vulsions. Local convulsions in the form of monospasm is a common indication of 
a lesion at or near the so-called motor area. The process leading to convulsions may 
lie a <iuiescent one -a cortical dcf(‘ct; the cicatrix of an old healed focus of hemor- 
rhage, etc. -or one which is progressive, as an (*nlarging cyst or tumor. A localized 
convulsion may be followed l)y ])aralysis; a general one. by a condition of profound 
muscular exhaustion; and when frecpiently repeated and the so-called status epi- 
lepticiis ensues, death may result from asphyxia due to failure of respiratory move- 
immts. Other irregularities of movement —ataxic, choreic, athetoid, etc. — are 
\isually the result of lesions in organs like the cerel)ellum or basal ganglia which 
modify movements, rather than of those affecting the primary conducting path. 

On the Sensory Side. — Like those of motion, sen.soiy disturbances may 
result from cortical or sulx’ortical lesions. They also may b(» irritative and asso- 
ciated with subj(»ctive symptoms of paresthesia, or paralytic and accompanied by 
anesthesia. 

.Vnestlu'sia may be complete or partial (hypesthesia) to various forms of stimu- 
lation —to pain, touch, pressun*, temperature, etc. The deeper, as well as the 
cutaneous sense, may be affected and there may be loss of the sense of posture in an 
extremity, or of its position in space. Owing to the fact that a profound sensory 
paralysis l(»ads to the shutting off of all afferent impulses, a certain degree of motor 
impairnumt is an almost invariable accompaniment. On the other hand, no sensory 
disturbance need accompany motor paralysis. 

Irritative s(*nsory symptoms may precede those of motion. Thus, the aura or 
warning of an impending convulsion may be an important clinical sign and may at 
times serve to indicate the situation (ff the lesion, even though the convulsion itself 
was g(meral from the onset. The warning may occur as a subjective sensory, gusta- 
tory, visual, or olfactory impression. 

Disturbances of special sense perception may be secondary not only to 
peripheral lesi(ms of the nerves themselves, but also to lesions of the cerebral centers 
where special sense impressions arc registered. A lesion may pervert or destroy 
any of the special sense qualities — smell, taste, hearing, and sight. 

Regional Diagnosis. — From these brief generalizations we may 
pass to the symptomatology of lesions involving the various areas of 
cerebrum and brain stem. Only those signs which are unequivocal 
and which follow lesions of areas surgically approachable need be 
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considered. It must constantly be borne in mind that these symptoms 
are indicative merely of the situation of the lesion, not of its nature; 
also that extensive cerebral lesions may remain completely dormant, 
their existence — entirely unsuspected — being often discloseil at a post- 
mortem examination. These “silent*’ lesions affect systems of neurons 
whose function is so complex that their imj)airment lies beyond our 
present powers of recognition. 

The Rolandic Area and Sensorimotor Pathways. Tlioir n(T(\s.sil)ility and 
tlioir definite sensorimotor function explains the fact that ino.st of tlie cerehral lesions 
successfully treated by s\irgical measures have been located in the paracentral 
convolutions. They comprise the anterior aiul the posterior central fjyri, Separated 
by the fissure of Kolaiulo. The receiving sensory stations lie behind tlie fissure; the 
discharging motor stations lie anterior to it. Trom the anterior gyrus the motor 
neurons comprising the pyramitlal tract pa.ss to the spinal cord. after decussation 
in the medulla. The afferent impulst‘s. on the other hand, reach the posterior gyrus 
through various relays of neurons, the final one comprising a group of radiating 
fibers which arise from cells in the thalamus. The .sensory pathway tlecihssate.s 
largely within the cord; hence both motor and sen.sory disturbance's of cortical origin 
occur in the half of the boily contralateral to the side involveil in the lesion. 

An irritating lesion confined to a certain grotip of cells may cause, from time to 
time, a “di.scharge’’ of convulsive movements limited to the musculature controlled 
by those cells — focal or Jack.sonian fits. It is characteri.stic of these .seizures that 
the movements spread or “march” into group.s of muscles presided over l>y cortical 
cells adjoining tho.se primarily irritated, and thus in some cases tlu* entire body 
mu.sculature may in progre.ssive sequence l)ecome invoIv(‘d in tlu' fit. In seizures of 
this character con.sciou.sne.ss may be retained up to a certain point, but it is usually 
lost before one entire .side becomes convulsed; always so iM'fore the opposite si<le is 
involved. This .same phenomenon of an advancing convulsion may be ol)served 
ex|x?rimentally by prolonged electrical stimulation of any excitable point on the 
anterior gyms. 

Ix'sions which begin by inciting movements may end by abolishing them, in 
which case we may diagnose some progre.s.sive organic process like a tumor. A para- 
lytic lesion of the anterior gyrus, whether it be due to trauma or disease, or the 
result of of)erative extiri)ation, leads to lo.s8of motion without accompanying lo.s.s of 
sensory perception. 

Lesions in the posterior gyrus — like tho.se in the anterior- may be .simply irrita- 
tive and lead to numbness, to tingling or to other forms of paresthesia; or tla'y may 
be paralytic and lead to hypesthesia or anc.sthesia. The distribution of the.se 
semsory disturbances assumes the so-called cortical form of ane.sthe.sia, namely, 
a sensory loss which is most marked at the extremity and shades off as the trunk i.s 
approached. Cortical le.sions need be quite extensive before there is a considc'rable 
I0.S.S of .sensation, and ane.sthcsia is often a fleeting symptom in ca.se the lesion becomes 
quie.scent or is removed. Subcortical le.sion8 which involve the .sensory path occasion 
the most pronounced anesthesia and a certain disability of movement always results. 

Degeneration of the pyramidal tract follows a destriictive le.sion of the anterior 
gyrus; the deep reflexes are increased and Babinsky^s toe phenomenon is present 
(dorsal flexion on plantar stimulation). The superficial reflexes are dimini.shed or 
lo.st after posterior lesions which affect sensation, but there may be no change in the 
deep reflexes. 

The Frontal Lobe. — Clinically this is restricted to that portion of the hemi- 
sphere which lies anterior to the precentral siilcus (the “anatomical" frontal lobe, 
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on th(? contrary, extends to the Rolundic fissure). It may be divided into a pre- 
frontal or non-cxcitable area, and a postfrontal area, within which are located centers 
for conjugate movements of the hciad and eyes, as well as for the motor part of the 
speech mechanism (vocalizing and writing). * 

Lesions confined to one frontal lobe, particularly of the right side, may be 
entirely latent. If (extensive, however, they occasion characteristic impairment 
of rnentiil faculties -loss of memory, apathy, diminished power of application, change 
of character with irritability, restlessness, and other evidences of wx^akening of the 
actpiired powers of inhibition. 

It is a (jiiestion of dispute as to w’hich of the frontal lobes presides most definitely 
i?ver intellectual fac\ilties, the general consemsus of opinion being that in right-handed 
people the left prefrontal lobe is the more imf>ortant of the two. 

The thinl frontal convolution (Broca’s), although its former significance has 
be(*n rentler(*d doubtful through Maric^’s recent obscT vat ions, is supposed to preside 
over the function of vocal speech. Motor aphasia follows a lesion of this area, 
particularly when it is subcx)rtical. A lesion, however, of any other portion of the 
speech mechanism may lead to disturbance of vocal speech, even though this area 
remains apparently unaffected. A few cases of pure agraphia have been recordetl, 
in whicli lesions have been confined to the posterior end of the second frontal con- 
volution. 

Th(* frontal lobes are not infrecpiently the seat of tumors, and few symptoms 
other than tliosc due to general pressure may appear, although those mentioned 
above may b<? expected. In a progressive growth the anterior central convolution 
may become involved, and the diagnosis is aided by the onset of motor symptoms. 
The frontal lobes are often damaged in fractures of the skull, and lacerations thus 
produced not infretpuaitly lead to subsequent mental deteriorations. In dementia 
paralytica the meningocortical changes are most advanced over the frontal lobes. 

The Parietal Lobe. — As regarded clinically, this lobe does not include the 
posterior central gyrus, but lies between this and the occipital lobe. It is divided 
anatomically into a superior and an inferior lobule. The latter lies below the inter- 
parietal fissure and includes the* supramarginal aiul angular gyri. 

One cliaract eristic symptom follows a destructive le.sion of the angular gyrus 
of the left side in right-han<led people; namely, word-blindne.ss or the inability to 
appreciate tlu? meaning of written language. .V deep-seated lesion which involves 
the paths radiating from this word-seeing center is apt to involve the optic radia- 
tion as well, and conse<iuently to lead to a half-blindncvss of the corresponding sides 
of botli retina*. 

A lesion of the superior parietal lobule, particularly if it be subcortical, leads to 
disturbances of stereognosis; in other words, of the power to recognize through 
contact ah)ne the form, or character of objects, or to name unseen objects when 
they are handled. 

In the case of a subcortical lesion, especially if it encroaches on the postcentral 
gyrus, other sensory disturbances are apt to be present, such as loss of muscle sense, 
of position in space, or even of forms of common sensation. 

The right parietal lobe is a comparatively silent area, given up largely to asso- 
ciation patlis. 

The Occipital Lobe and Visual Pathway. — ^The former inckuies the pos- 
terior end of tlie hemisphere, both upon its external and mesial aspects. The 
parieto-occipital fissure forms its mesial anterior boundary, w’hile it is limited on the 
convexity by an imaginary line passing from this fissure forw’ard and dowmvard to 
the annectant convolutions. This lobe includes on its mesial surface the cuneus and 
lingual gyrus, from wdiich area the optic radiation passes, by the posterior end of the 
internal capsule, to tluj thalamus and external geniculate body, and thence by the 
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Optic tract to the retina». A destructive lesion of this portion of tlie occipital cortex 
gives rise to blinilness of the honiolateral halves of botli retime (homonymous hemi- 
anopsia), the patient being unable, wlien looking liirectly forward, to see objects upon 
the opposite? side of the body until they are brought across the median plane. Hemi- 
anopsia may not be complete both for form and color, as one or the other may escape, 
and there are certain cases which indicate that a t|iiadrantal hemianopsia may result 
from lesions in this situation. Should the U'sion be a deep one and involve tlie optic 
radiation, homonymous hemianopsia may be accompanied by hemianesthesia or 
hemiplegia from implication of the adjoining patlis for sensation and motion in the 
internal capsule. 

When hemianopsia occurs suddenly, with symptoms of vascular obstruction, 
it usually indicates occlusion of the posterior cerebral artery in the neighborhood of 
the calcarine fisvsure. In these cases of hemianopsia from cortical lesions the pupils 

react in the usual manner when a ray of 
light is thrown on the blintl lialves of the 
retime (Wernicke’s hemiopic pupillary re- 
action). A lesion of the optic tract must 
be anterior to the oculomotor nuclei to 
abolish this reflex. This, togetlier with 
other features of hemianopsia, can be 
maile out from the diagram (Fig. 88). 

Irritative lesions of the occipital lobe 
may give rise to subjective flashes of light 
or of colors and these phenomena may 
constitute an aura for geiiiTal epileptic 
convulsions originating from an organic 
process here. Experimentalists have been 
led to believe that centers for certain 
movements of the eyes are situated in the 
occipital lobe. If actually present they 
are of no diagnostic significance. 

The Temporal Lobe.— This lies below 
the fissure of Sylvius and also forms the 
chief portion of the under surface of the 
hemi.sphere. Extensive lesions, such as 
an abscess which has destroyed a large 
part of the lobe, may remain entirely 
latent. A single pathognomonic symptom 
follows a destnictive le.sion of the superior 
temporal gyrus on the left side; namely, 
word-deafness or inability to apprehend 
spoken language. Such a lesion not only leads to word-deafness, but also seriously 
affects the entire speech mechanism, so that more or less word-blindness and vocal 
aphasia may accompany it. 

The low'er and anterior extremity of the temporal lobe forming the uncinate 
gyros seems to be especially a.s 80 ciatcd with the gustatory and olfactory senses. 
Destructive lesions in this situation may abolish the perception of taste or smell or 
both; and inasmuch as the tips of the temporal lobes are especially vulnerable in 
basal fractures, it is not uncommon for injuries of this nature to destroy or pervert 
these senses. Irritative lesions often lead to epilepsy which is inaugurated by an 
olfactory or gu.statory aura. This is a common symptom in uncinate tumors. 

A large portion of the temporosphenoidal lobe, at the present state of our knowl- 
edge, must be regarded as silent, for it can be thrown out of function without appre- 
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ciablo HymptonriH. Hence it furnishes an ideal situation for decompression in cases 
of brain tumor (cf. Fig. 130 and page 235). 

The Basal Gangliai Crura Cerebri, Corpora Quadrigemina, and Pons. — 
Ix^sions in these situations, being for the most part inaccessiV^le to the surgeon, arc 
important chiefly from the standpoint of difTerential diagnoses. It may be said in 
gcn(»ral that growths involving these structures lead early to internal hydrocephalus, 
and are consecpiently most unfavorable even for decompressive measures; and that 
vascular lesions, aside from the large capsular clots of apoplexy (p. 215), are beyond 
remedy by any measures. 

Briefly, lesions of the emulate and lerUicvlar niLclei and internal capsule lead to 
contralateral lumiiplegia, with or w’ithout sensory disturbance, according as to 
wheth(*r the posterior part of the capsule has escaped; lesions of the thalafnus often 
I(‘ad to contralateral disturbances (1) of motion, such as athetosis, choreiform 
inoveint*nts, etc., (2) of sensation, as paresthesia or hypesthesia, and also (3) to 
hemianopsia in many cases; lesions of the cram, to paralysis of the opposite limbs and 
of the motor oculi on the same side; lesions of the corpora qundrigemina to ophthal- 
moplegia, to blindness and deafness when the geniculate bodies arc implicated, and 
to a re(*ling gait w'ith vertigo and a tendency to fall backward; lesions of the pons, to 
varied symptoms, the most characteristic of which is a combination of cerebral 
nerve paralysis on the side of the lesion with contralateral paralysis of the limbs. 

The Cerebellum. -Lesions here are common (tumors, cysts, abscesses, tubercles, 
hemorrhage, etc.), an<l many of them demand surgical treatment. The most 
(jharacteristic symptom is instability of .station and locomotion, with a coarse ataxia 
which accompanies volitional movement. These symptoms are bilateral if the 
lesion involve tlie middle lobe, or are largely confined to the homolateral side if a 
lateral lobe is involved. The symptoms, after acute lesions, may pass away en- 
tirely if a lateral lobe only has been affected; indeed, one lateral lobe may be 
totally excised and yet restoration of function be almost complete ; furthermore, it 
is not exceptionally rare to find at autopsy an unsuspected congenital aKsence of 
om? lobe. 

Rotary movements may be present with a tendency during progression 
to turn or fall toward the affected side, due doubtless to the ataxia and 
weakness of muscular control on th.at side. Peculiar convulsive seizures have 
b(»en de.scribe<l, with forcetl movements (cerebellar fits). There is apt to be some 
tonic rigidity of the muscles of the neck with extension of the legs when the 
median lobe is affectcnl, due possibly to the frequently associated internal hydro- 
cephalus. Nystagmus is common anil ocular deviation or paralyses occur, partic- 
ularly with cenhral tumors. 

In many cerebellar lesions there may be suboccipital tenderness, often more 
marked on the side of the lesion, and headache may aLso be referred to this region. 

Craniocerebral Topography. — The discovery that different func- 
tions were loiralized in particular areas of the brain, and the knowl- 
edge— gradually acquired — of what symptoms were produced by 
lesions limited to these areas, paved the way for surgical measures 
directed toward their relief. It thus became imperative, particularly 
in the days when an attempt was made to approach these lesions through 
a small trephine opening, that the relationship of the cerebral con- 
volutions and fissures to the surface markings of the skull should be 
established with the greatest possible accuracy. The science of cranio- 
cerebral topography arose; and a great number of investigations have 
since been devoted to the establishment of certain rules of measurement. 



168 


SrUllKKY OF THK HKAD. 


which give us, with sufficient iiccunicv, the average position of the 
main fissures of the exposed part of the hemispheres in their relation 
to definitely palpable points on the external cranial wall. 

It may be recalled that Paul Broca was not only a pioneer in these 
studies, but was actually the fii*st, in 1871, to put them to practical test 
in an operation performed for him on a patient with ai)hasia due to an 
abscess in the thinl left frontal convolution. Since then important 
contributions to the subject have been made, and particular rules have 
lieen formulatcil by Ueid. runningham. Tliane. Horsley, rhipault, 
Taylor and Haughton. Poirier, Dana. Krdnlein, ('hiene, Anderson and 
Makin, Le Fort and Debierre, Mas.se aiul Woolingharn, Lannelongue 



Fk;. 89. — Dia(;kam .hiiowin*; tiik Variovh Landmarks i'tii.izkd as 1V)ints ok Mkaskrkmknt 

IN r’KANIOCKUKDRAI. Toi*0(JHAI»M Y. 

Also, in reel, main corehral fi?«.'«ure.s atifl lobes of the exposiMl lieiiiisphere. 


and Mauclaire (for infants'), Mfillcr, Froriep, Kochcr, and many others. 
Each of these prescribed rules has its good points, and the results of 
most of them, when applied to the same skull, do not vary much more 
than a centimeter or two. For the most part they are devoted to 
a determination upon the scalp of the upper and lower ends of the 
central fis.sure (superior and inferior Rolandic; points), to the point of 
origin of the Sylvian fi.s.sure (Sylvian point), as well as to its line of 
general direction, and, less important, to the occipitoparietal fissure. 
The studies have been based largely on the average measurements of 
adult crania, and the difficulty of establishing the exa(!t relationship 
of the encephalic and the extracranial landmarks has been overcome 
by a variety of ingenious devices. 
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Tho main i)rinciples of the superficial delineation of the fissures 
rest (1) upon the establishment of an equatorial base-line, from which 
perpendicular meridians or lines of intersection of coronal planes are 
ere(5ted at given points, and (2) upon angulation at given points, either 
from this base-line or from parallel circles, or from the mid-sagittal 
meridian. Reid’s base-line is the favorite among English writers: it 
passes through tho lower border of the orbit and middle of the external 
meatus and is nearly parallel to the upper liorder of the zygoma; the 
(Jerman l>aso-line differs slightly from this in passing through the upper 
e<lge of the meatus. Perpendiculars a(;cording to various rules of 
measurement are erected (1) at the pre-auricular point between tragus 
and maxillary condyle; (2) from this condyle itself; 0^) from the middle 
of the zygoma, and (4) from the posterior edge of the mastoid process. 
Zones parallel to the bjisc-line (^'uj)i)cr horizontals^') arc made to pass 
through the upper border of the orliit, or from the external angular 
process, etc. Use is made also of particular points of union of the 
sutures, many of which are more or less definitely palpable an<l for 
which time-honored names are preserved — nasion, inion, pterion, breg- 
ma, asterion, etc. (Fig. SO). 

A few of tlie better rules for the extracranial determination of the 
chief (‘erebral fissures may be given, arul in the four diagrams (Figs. 
90 to 98) are depicted in toto the general methods of Chipault, Kronlein, 
Taylor and Haughton, and Kocher. 

The .superior Rolandic point is found on the nudsapltal line 55.G per cent, of the 
distance from glabella to inion or external oecijatal protuberance (Reid); or one-half 
this <listanee plus J to J inches (Thane); or one-half the nasio-inionic line plus 2 cm. 
(Poirier), or 2i cm. (Kocher); or at the intersection of the midsagittal line witli 
a coronal plane erected at the posterior border of the mastoid (Reid; Kronlein); or 
5 cm. posterior to the intersection with a coronal ])lane (*reet(*d at the pre-auricular 
point (Hroca); or 2 to S cm. behind the coronal suture or bregma (Thane). 

Tlie inferior Rolandic point lies on the fissure of Sylvius 25 mm. behind its 
bifurcation or Sylvian point (Thane); or inches below the superior Rolandic point 
on a line which mak(‘.s an angle of from 07 to 71.5 d(‘grees with the midlongitudinal 
line ((’unningham); or 7 cm. above the pre-auric\ilar point on a line perpendicular to 
the zygoma (Poirier); or 5.5 cm. (varying from 4 to 7) above the zygoma on or 
slightly in front of this pre-auricular line (Thane). 

The Rolandic line corresponds with a meridian dropped from the superior Rolan- 
dic point and making an angle with the midsagittal lino of 67 degrees (Hare); or 
varying from 64 to 75 degrees (Thane). If extended below the inferior Rolandic 
point it should cross the middle of the zygomatic arch (Le Fort). 

The Sylvian point may be locatetl at the inters('ction of two lines; (1) from the 
auditory meatus to a point at 25 per cent, of the nasio-inionic line, and (2) from the 
external angular process to a ]>oint at 75 per cent, of nasio-inionic line (Taylor and 
Haughton); or at the intersection of lines (1) erected perpendicular to the base-line 
at the middle of tlu^ zygoma and (2) parallel to the base-line (upper horizontal) 
through the up])er margin of tlie orbit (Kronlein); or 12 mm. above a horizontal line 
drawn back from the front omalar suture to a distance of 35 mm. (Thane). 

The fissure of Sylvius corresponds with a line joining the external angular process 
of the frontal bone and the point of intersection of the previously determined Ro- 
landic line and the pre-auricular perpendicular line (Reid); or with a line drawn from 
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Fig. 90. — Sylvian line conneot.-* external 
angular process. .-1. with point 7o per rent, of 
di.stanre .V to /. Suuerior Kolandic jxiint. R\ 
lies } inch behind mia naso-inionic ixiiiit (.50 per 
cent.). Inferior Kolanclic (Mint. lie.s at 
jiinetion of Sylvian line with peri^cndicular 
to Heiil’.s base-line, R-li, at pre-aiiricular {xiirit. 
Sylvian point lies at junction of Sylvian line 
with line from meatus to 25 percent, of na.so- 
inionic line. 





Fig. 92. — SO -■ Kocher'.s equatorial line, 
na.sion to inion. SL - Poirier'.s^ Sylvian line 
from na.‘<ion to lambda. MA — Koc*her’.s ante- 
rior meridian drawn 60^ from median line at 
inidsaKittal pr/mt; lies over prwentral coiivch 
liition and crosses SL at Sylvian j>oint. .S'/x 
-superior frontal sulcus at one-third of .l/.l; 
•S'/i inferior frontal suIcii.m at two-third.M of 
SfA. MP -= Kocher’s posterior nierirlian, also 
fi(P from mid-line. Lines cros-sin^ at .S7s supe- 
rior temporal sulcus. 



7 * 



F'ig. 9.3 . — fill (lerman “ba.se-line” from 
inferior Cflire of orbit through unper cdice of 
meatus. V U upper horizontal, parallel to 
iili throiiKh upper border of orbit. MV, and 
Z - x>cri>endicular at iMwterior border <»f nia.s- 
toid. at condyle and mid-zygoma. The Htilan- 
<iic line unites the point.s of cros-siiiRof the uo.s- 
teriori>er|)endicular an<l saidttal lines, /f', ami the 
upper horizontal and anterior perriendicular, S. 

The Sylvian line bisects theaiiKic IV SH. In- 
ferior liolaridic point, /f". 


the na.sion to 1 cm. below the lambda f Poirier); or with a line connecting the external 
angular process with a point SO per cent, of the tlistance from nasion to inion 
(Chipault); or a point 75 per cent, of this distance (Taylor and Haughton); or with 
a line bisecting the acute angle made by the lines (1) from the superior Rolandic 
point to the Sylvian jioint and (2) from the upper border of the orbit and carried . 
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parallel to the bu8(vliiic (Kronlein); or with a line from the external angular process 
to a point at the junction of the middle and lower thirds of^the line connecting the 
pre-auricular point and midsagittal points (Anderson and ^akins). 

The jmrieio-occipiial fissure is found opf>osite to or a little above the lambda, 
or()i cm. above the inion (Thane); or seven-eighths of the distance from the mid- 
sagittal point to the inion (Anilerson and Makins). 


Aside from these prescribed rules there are certain general points worthy of 
observation. The 1ow(t lev(?l of the temporal lobe — in other words, the floor of the 
middle cranial fossa — lies abcjut on a level with the zygoma; and the lower edge of the 
occipital lobe corresponds with the su|K‘rior curved line of the occipital bone. The 


Sylvian point, which marks the bifurcation of the Sylvian fissure, corresponds 
practically with the pterion. 


and the posterior arm of the 
fissure in the adult underlies 
the anterior part of the par- 
ietosquamosal suture and as- 
cends to a point ju.st below 
the paricdal eminence; it con- 
setiueiitly is much higlier than 
one. not having made measure- 
ments, would suppose, for the 
center of th<‘ fissure is fully 2 
inches above the zygoma. The 
motor strip lies more on the 
top of the hemisphere than 
on the side an<l is entirely 
under the pari<*tal bone; hence 
diagrams which, on a lateral 
view', show much more than 
the face eenters — that is, the 
part below the middle genu — 
are incorrect and confusing. 
The mid-point between inion 
and nasion is eiisily deter- 
mintul and practically corre- 
sponds with a perpendicular 
erected from tlie Inisc-linc at 
the meatus. Though this lies 
1 or 2 cm. anterior to the su- 
perior Uolandic point, a mer- 
idian at 00 degrees dropped 
from this ])oint to the middle 
of the zygoma, as Kocher has 
shown, indicates the general 
direction of the top of the 
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precentral convolution; and 


this meritlian - in view' of Sherrington's finding that there is no motor cortex pos- 
terior to the central fissure — is as simple anti useful a topographical landmark as 
can be had for general purposes. 

It may further be noteil that the Sylvian point marks the pole of the insula; 
that the parietal eminence overlies the supramarginal gyrus; the frontal eminence, 
the second convolution; the anterio-inferior angle of the parietal, the inferior frontal 
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(Broca's) convolution; that the temporal loin* lies for the most part beneatli tlie 
squamous wing of the tem|x>ral bone; the parietal lube entirely uiuler the parietal 
bone. 

As to the tieefier structures (Fig. 94), the Sylvian point being the guide to tlie 
insula, this in turn covers the basal ganglia, as has been pointed out when speaking 
of its early formation. The lateral ventricles curl rouiul the l>asal ganglia with their 
flat .surface on top at a depth of about 5 cm. Ixdow the up|)er surface of the hemi- 
sphere. If tliey are to be approached for aspiration it is desirable to select not only 
a site where little harm can be done from the ]ni.s.sage of the needle, but also where 
there is the lea.st likelihood of mi.s.sing the ventricle. Paths of election. tluTcfore, an* 
(1) the superior frontal convolution to the area where the ventricle is horizontally 
wide over the basal ganglia, or (2) through the po.sterior eiul of the sup<*rior tem- 
poral convolution to the area where the cavity is vertically wide— namely, as it 
curls around the ganglia and gives off its temporal and occipital cornua. 

The tniihlle meuinyeai artery U’ig. 94), after entering the .skull at the foramen 
spinosum, curves forward and upward on the dura, covering the tip of the temporal 
lobe, to the anterio-inferior angle of the parietal bone, which it deeply grooves or 
channels. The pterion, therefon*. is a guide to the vessel in this part of its cour.se 
when* it overlies the Sylvian point: but for purpo.ses of ligation the ve.s.sel can be 
expo.sed more .safely by trephining in the middle of the t<*mporal fo.s.sa where it is 
easily approached. The attachment of the ve.s.st*l in the* bone at these* two fixed 
|xjints is to Ik? olxserved in certain c*xtradural o|)erations in the middle fossa, as in the 
ap;)roach to the Gas.serian ganglion. 

There are various forms of apparatus termed goniometers, cyrto- 
nieters, craniencephalometers, etc., usually cemstructed by fastening 
together curved metallic tapes which can he placed upon the head and 
adjusted in .such a way as to facilitate the delineation, more particularly 
of the central fi.s.sure. The.se instruments may he found u.^eful and. 
as they can l)e sterilized, it i.s po.^.*<ihle to apply them during an operation. 
A’arious (le.signs are ol)tainal)le — from Kocher’s simple instrument, the 
purpose of which Is limited to angulation with the mid.'^agittal point 
(Fig. 02), to the more elaborate apparatus of Kronlein, which conforms 
with the principles of his topographical rules (Fig. 9»‘I). 

It can be seen that the establishment of the position of the Holandic 
fi.ssure has been the chief aim of these invc.stigations an evidence of 
the fact that a large proportion of intracranial operations have been 
directed toward central lesions which loudly call attention to their 
presence by paraly.ses or convulsions. However, even in this carefully 
studied region — the most approachalde one for the surgeon extra- 
cranial measurements are not to l)e implicitly relied upon as guides for 
the recognition of the central convolutions, and the supplementary ac- 
quaintance with actual cortical to])ography is of far greater importance. 
Too great dependence on the former may be very misleading. Thus, 
though the superior Holandic point can be determined upon the scalp 
with a small margin of error, this information is not of especial value, 
for the upper en(l of the central fis.sure is so inac(?essible, owing to the 
para.sinoidal sinu.ses, etc., that it can rarely be exposed. Furthermore, 
the fissure makes such a variable angle with the median line (64 to 75 
degrees) and is so sinuous in its downward course, owing to the variable 
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prominence of the ji;enua, that even though the superior and inferior 
liolandict points have lieen accurately determined, the line connecting 
them at the prescribed angle (averaging 67 degrees) may lie from 1 to 
2 cm. (the width of a convolution) anterior or posterior to that part of 
the central fissure which is usually brought into view by the operation. 

These things are mentioned, not to deter surgeons from studying 
craniocerebral topography, but rather to point out that topographical 
delineations on the scalp are at best only a rough indication of cortical 
landmarks and that the ability to recognize these after exposure in the 
living is, after all, the essential thing. This presents little difficulty so 
far as the Sylvian fissure is concerned, and comes with practice in the 
case of the central fissure, though the final appeal must often be made 
to faradization. All neurological surgeons, through abundant practice 
on the cadaver, should acejuire so thorough an acciuaintance with the 
prece[)ts of craniocei*ebral topography that they possess the ability to 
visualize through the skull not only the surface markings, but also the 
deeper structures of the encephalon, unaided by elaborate extracranial 
measurements. They should know the brain as abdominal surgeons 
know the belly. 
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INFLAMMATION OF THE BRAIN. 

Acute Encephalitis. PoUo-vnccphalitis acuta (Striimpell). — A 
more or less diffuse inflammation of the cerebral cortex may occur 
(a) in certain toxic conditions <lue to gas-poisoning, alcohol, etc.; (b) 
as a consetpience of trauma; (r) as a complication of such acute 
infectious diseases as typhoid or influenza : or (rf) with local suppura- 
tive processes, particularly those of the middle ear. The anatomical 
features of the process are analogous to those which occur in the cord in 
acute polioinyeliti.s. 

Su(di an inflammatory process was thought by Striimpell to be the 
essential lesion in infantile hemiplegia, though it is known that many 
cases of spastic hemiplegia of infancy may be the residt of actual vas- 
cular extravasation, such as occurs in cases of dural nevus or in 
whooping-cough. 

The general symptoms are those which accompany all severe acute 
cerebrospinal affections and are due to tension — headache, somnolence, 
vomiting, fever, delirium, rapid pulse, and, in some cases of greater 
severity, choked disk, coma, with slow pidse, and respiratory changes. 
The local symptoms are variable and depend upon the situation and 
extent of the lesion. Paralyses may occur or irritative symptoms of 
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an epileptiform character. Many of these children recover, a large per- 
centage of them being left physically and mentally crippled. 

The lesion of encephalitis is usually more marked upon one side and 
it is especially apt to involve the precentral gyrus. It is occasionally 
ilisclosed at operation, especially when this luis been undertaken through 
a mistaken diagnosis of abscess or hemorrhage. Indeed, operative 
measures may be indicateil when intracranial tension, as the result of 
the process, l)ecomes pronounced. I have once operated upon such 
a ciise with the intent of relieving pressure. This patient was a young 
girl who for several days hail been thought to have typhoid fever with 
cerebral manife-stations; a presumable diagnosis of encephalitis was 
made, and iis the pressure phenomena were pronounced, a decompres- 
sive operation was performed. It disclosed the characteristic edema- 
tous area of .softening, dotted with minute hemorriiages. 

Voss and Mygind have recently called attention to the frequent 
association of enceplialitis with otitis media, whether disclosed at 
autopsy, or at operation undertaken for a supposed cerel)ral abscess. 
Many of their Ciuses recovered, but whether tliis was due to the free 
incisions into the inflammatory area, or whether it would have occurred 
irrespective of the operation, is uncertain. It has been suggested that 
the conditions which they describe were nothing more than abscess 
formation in an eaily stage, and whi<*h would have gone on to suppura- 
tion had no operation been done — a view wdiich is opposed to the cases 
recorded by Striimpell and Oppenheim. in which recovery has ensued 
without operation. 
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Cerebral Abscess. — An ab.sre.ss in the l)rain is rarely, if ever, 
primar\% although occasional instances have been recorded in whicli, 
even after a most detailed post-mortem examination, it has been 
impo.ssible to attribute its presence to any external source (Mills and 
Spiller). It must l^e appreciated, however, that the lesion may be of 
such long standing that the original focus of suppuration dsewhere in 
the body may in the interval have completely healed. 

It is usually a secondary proce.ss and the three most important 
causal factors are: (1) Trauma, which accounts for 50 per cent, of the 
cases. We have seen that it is a common sequel of penetrating wounds 
or fractures of the skull, when infected material of one sort or another 
has been inoculated directly into the brain substance. Altliough 
Bergmann expressed the opinion that it never follows a simple contusion 
of the head, there seem to be, nevertheless, authentic cases in which, 
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in the absence of fracture or external evidence of suppuration, such 
a sequel has occurred (Ehrenrooth). In all probability the blow in 
these cases has led to a rupture of cortical vessels w^th extravasation, 
and there has been a subsequent hematogenous infection of the area of 
diminished tissue resistance thus produced, the clot proving a favorable 
soil for bacterial growth. It has already been shown that, in similar 
fashion, a hxral suppuration may occur in the cranial vault after a sim- 
ple contusion; this in turn may lead to a cerebral aV)scess, often without 
any definite evidences of intervening meningeal infection. Symptoms 
of ccrcl)ral abscess may not appear until weeks or, indeed, months after 
a local wound or fracture of the skull has healed. This is especially 
true of cases in which a foreign l)ody, such as a bullet or a broken knife- 
blade, has been introduced at the time of the injury. 

(2) In pnemia, the result of infected wounds, single or multiple 
abscesses of the brain can occur, but owing to the comparative rarity of 
this <*on(lition in later days they have l>econie a relatively infrequent 
Uuto])sy finding. Metastatic cerebral abscesses, however, may accom- 
pany ulcerative endocarditis, extensive osteomyelitis of the long bones, 
etc. Their association, particularly with suppurative pulmonic dis- 
eases, such as gangrene, empyema, or bronchiectasis, has long been 
recognized. In 100 cases of pulmonary gangrene Xiihter found 8 with 
c(»r(*bral abscess. Abscesses may follow the specific fevers, influenza, 
tyi)lioid, etc., even without the association of otitis media. 

Tui)erculous abscesses —the solitary tul)ercle — arc probably always 
metastatic. They will be considered under tumors. 

(d) Hy far the most important gmup comprises those which occur 
from a more or less tlirect extension of suppurative disease from the 
middle ear, mastoid cells, sphenoidal , or frontal sinuses. As the result 
of the long-standing suppuration in one of these cavities a gradual 
necrosis of their thin j)rotecting bony shell may take place. When 
necrosis has occurred any sudden flare-up in the activity of the disea.se 
may lead to involvement of the exposed meninges, and later of the 
brain it.self, particularly if there be any tendency to retention of the 
secretions due to a cholesteatoma or exuberant granulations. Even 
with no intervening meningitis, the infection may be carried by throm- 
l)o.sed veins oi along lymjih-spaces directly into the subcortical tissue. 

Focal meningeal absces.scs also may occur without a spreading men- 
ingitis; they are more commonly extradural, though pial abscesses have 
been recorded by Uandall, Spiller, ami others. 

The several modes of infection, therefore, are: (I'l By direct 
inoculation; (2) by meta.stasis through the blood stream; (3) by direct 
extension of the suppurative process from extracranial cavities; (4) by 
inoculation through infected vessels which connect with an extracranial 
or extradural suppuration. In the latter instance, as already stated, 
there may be no visible connection whatever between the original focus 
and the subcortical ab.scess — a fact which often enhances the difficulty 
of the surgical problem. It has been suggested in explanation that 
the vascular leptomeninges and cortex offer a greater resistance to 
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bacterial infection tlian the subcortical nerve tissue, to whicli the 
infective material is carried by the capillary lyinpiuitic tubes which 
traverse the cortex at ri^ht an.dcs to the surface and are in direct 
communication with the subarachnoul space. 

Occurrence. — Abscesses of the frontal lobe most frequently follow . 
infection of the frontal sinuses: of the temporal lobe infection in the 
muldle ear or mastoid antrum: of the cerei)ollum the mastoid cells 
themselve.s, either direct or through an intervening sigmoid sinus 
phlebitis. 

According to Grunert, 91 per cent, follow chronic and only 9 per 
cent, acute otitis media. Partly for this reason adults are more com- 
monly affected. Holt, in his report of o cases in infants, calls attention 
to its presumed rarity in the young. Gppenheim has reported instances 
of absce.ss formation aftc'r thirty-four and forty-five years of chronic 
otitis media. I have seen cases after twenty-six and thirty years. In 
autopsies at Guy’s Hospital, l^itt found oO brain abscesses. IS of 
them of otitic origin, and only 1 due to nasal suppuration. In La Port 
and Lehmann’s statistics of 45S cases of abscess, tiie cerebrum was 
involved in 227: the cerelK'llum in 113: <‘erebrum and cerel)ellum in 11: 
pons, peduncles, or fourth ventricle in 7 cases. Thus we see that the 
cerelmim is aflfe<*ted more than twice as often as the (*erebellum. ('as- 
sirer has reported 15 cases of the rarer al)scosses which o(*(‘ur in the 
brain stem. 

I have seen only 2 case.s of frontal lobe abscess. One of them 
followed a chronic suppuration of the frontal sinus, attributed to a 
rhinological operation for the removal of a polyp- a not infrcKpient 
origin of sinus disease. The other was an a<*ute case secondary to a 
bullet wound (Fig. 48;, the niksilc having traversed the base of the skull 
and orbit, opening and infecting the sinus. Neither of these cases 
recovered. In his study of tlie cerebral <'r)mplications of sphenoidal 
sinus disease. St. Clair Thomson records but 1 case of abscess. 

Morbid Anatomy. — Abscmses may l^e solitary or multi])le: diffu.se 
or definitely circumscril^ed by a cap.sule; they arc occasionally multi- 
locular. The capsule may be ra])idly formed (Starr), and the thickness 
of its walls may reach several millimeters. Absces.ses of otitic origin 
may l>e bilateral (Whitehead). When multiple abscesses occur they 
are usually small: isolated ones sometimes reach such a size that they 
occupy the greater portion of a lobe. 

The character of the pus varies greatly, depending upon the age of 
the ab.sce.ss. In early ca.ses it is mixed with the re<ldish debris of dis- 
organized brain matter; in the later cases it is apt to have a gr(*eni.sh 
tint and a peculiarly flLsagreeable odor. The bacteriological examina- 
tion may show a single or a mixed flora. Though staphylococci or 
streptococci are the ordinary agents of infection, the pneumococcus 
and still more unusual forms of bacteria may be met with — strepto- 
thrix, actinomyco.si.s, the typhoid bacillus (McClintock), etc. 

Even when an abscess is directly due to a chronic suppuration of 
the middle-ear or frontal sinu.ses it may have no apparent connection 
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with the ori^i^inal site of disease; in other cases there may be a local or 
general infection of the meninges. This may occur secondary to rupture 
of the abscess itself into the sul>arachnoid space — an incident which is 
particularly apt to follow a misdirected operation. Lessen has shown 
that the cere):)cllurn may become infected by extension of suppuration 
alon^? the sheath of the acusticus; also that cerebellar abscesses are 
particrularly apt to be complicated by sinus thrombosis, meningeal 
abscess, or meningitis. 

Symptoms. — When secondary to a chronic otitis media — and cases 
of this sort may be taken as typical of all — there appear in sequence 
certain new symptoms not previously observed. For example. 

A patient thirty years of age hail had, since an attack of scarlet fever in cViildhood, 
a chronic discharge from the right ear. He liati liad several acute exacerbations of 
the local disease, none of them serious until the prest*nt flare-up of the trouble. 
Two wee^ks behjre his admission there had bee-n an increase in the discharge and some 
granulations were removed from the meatus. Two days later he complained of some 
heailache and naus(*a, with fever ami chilly sensations {initial stage). During the 
following ten days these symptoms abated somewhat, but did not entirely disappear 
(latent stage). Then, with a sudden cessation of the discharge from the ear, there 
follow(*d a s(?vere ami coastant headache, vomiting, a pronounced change in his 
mental activities, with slowness of thought, drowsiness, irritability, and defective 
memory. The pulse was slow, his temperature became subnormal, and there was 
a l«*ukoeytosis of 22,000 imanilcst stage). There were no focal symptoms. Percus- 
sion ov(*r the temporal bone on the side of the disease elicited marked tendernes.s. An 
aliseess was found in the temporal lobe, with no evidimce of meningeal involvement. 

This may be taken as a fairly typical instanco of the clinical picture, 
showing the stages of the disease in their regular succession. When 
(leatli occurs {terminal stage) it is accompanied l)y high temperature and 
the usual compression plicnomena with respiratory paralysis. 

The clinical history is of paramount importance in tliese cases, for 
there are no ab.solutely diagnostic signs. Other than the symptoms 
thus recorded (the cessation of discharge; the headache, often severe, 
rarely absent; vomiting; perhaps a chill; often, though not always, a 
subnormal temperature and slow pulse; drowsiness: irritability; slow 
cerebration; delirium and loss of memory: tenderness to percussion, etc.\ 
may be mentioned the following: Facial paralysis may occur and be 
homolatcral from involvement of the peripheral nerve itself, or contra- 
lateral. together with evidence of compression of tlie lower precentral 
area, with aphasia. Occasionally there is contraction of one pupil, 
followed later by dilatation. A choked disk may develop. Mental 
symptoms are especially pronounced in frontal lol)e abscesses. Change 
of position is apt to lead to dizzinc'^s. 

If the acute symptoms subside, if encapsulation take place, and if the 
abscess be situated in a “silent” region, it may remain dormant for 
years and only l)e disclosed by accident at a post-mortem examination. 
()c(^asionally when the lesion is situated in the frontal lobe and has led 
to mental derangement, the victims may become inmates of an asylum 
and be regarded as chronically insane (Fig. 95). 

VOL. HI - 12 
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Even in the presence of suspicious symptoms the seat of the lesion 
is often most difficult to determine. The best guide, on the whole, is the 
situation of the external process which presumably has led to it. In 
abscesses of the temporal lobe, unle.ss they have involved the speech 
mechanism or the lower motor centers, there may be no localizing 
symptoms. Abscesses. of the cerebellum are particularly difficult to 
recognize, although suboccipital pain, vertigo, dizziness, nystagmus, 
or cerebellar ataxia may be suggestive, v. lieck regards a stiff neck 



Fifj. 95. — INTENT Mi:i/ni.ocuLAK Absceks ok Kioiit Fkontai. I.ohe. (Kindness of .losciih H. 
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and turning of the head toward the side of the disease as important. 
Cerebellar ‘'seizures, which consist of sudden, unexpected attacks of 
vertigo, roaring in the head, relaxation of the limbs, and falling to the 
ground in a semiconscious condition (Dana), may V)e helpful. 

Diagnosis. — In the acute ca.ses one must distinguish between 
abscess, encephalitis, meningitis, ependymitis, and septic sinus throm- 
bosis. When there is no clear .sequence of events such as have been 
described, a certain diagnosis may be impossible. The chronic cases 
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are not infrequently mistaken for tumors, since tliey may present the 
same underlying pressure phenomena. 

The liistory is often of chief importance, for a neurological exami- 
nation, particularly in the absence of focalizing symptoms, is most un- 
satisfactory in a patient sufficiently ill to lead to a suspicion of abscess. 
There are certain points which are helpful in differentiation. The 
evidences of l)rain pressure, the stupor, the slow pulse, respiratory 
changes, choked disk of a low grade, and a subnormal temperature, are 
apt to be more marked in abscess than in meningitis or encephalitis, 
except in their late stages. Cervical rigidity and Kernig’s sign arc more 
chara(rtcristic of meningitis than abscess, and the former usually lias 
a higher leukocryte count (Starr). Sinus thrombosis has a character- 
istically irregular fever ; there is tenderness at the tip of the mastoid and 
the jugular; exophthalmos follows when the cavernous sinus is involved. 
There is no history of suppuration in the cases of acute hydrocephalus 
following ependymal inflammations, and here choked disk appears early 
and reaches a high grade. 

The (lifFerentiation lietween abscess and meningitis may at times be 
made by an examimition of the fluid obtained by a lumbar puncture. 
The cerebrospinal fluid, even if ba<*teria are absent, shows an increased 
number of leukocytes, lioth in tuberculous and in the early stages of 
ordinary septic meningitis. This is not true of abscess, unless it be 
comjdicated by meningitis. Allan Starr regards this as a valuable aid. 
Fuchs and Rosenthal have found as high as t)o2 cells in tuberculous 
iiKuiingitis and 100 in general meningitis: whereas there should normally 
be but one or two in a centrifugated specimen of 5 cc. Xeumann and 
(Jrunert found no bacteria in the cerebrospinal fluid. Indeed, in many 
abscesses of long standing, cultures from the al)scess itself prove sterile. 
'riuM'e is, I think, always a certain element of danger in a lumbar punc- 
ture, since the altered conditions of tension may lead to a rupture of the 
abscess, particularly if it be cerebellar; only a small amount of fluid, 
therefore, should be withdrawn. 

There are two complications of otitis media which I have found to 
offer especial difficulties of diagnosis. In one of them symptoms closely 
reseml)rmg intracranial extension of disease may be produced l)v a 
reflex disturbance through the trigeminal nerve. These patients show 
no ris(» in temperature; but great tenderness, headache, nausea, and 
even vomiting may occur. The tenderness, however, is superficial 
and conforms with the trigeminal sensory skin field; even the hair 
cannot bo touched without discomfort. 1 have seen several cases of 
this sort recover without operation, and they may possildy represent 
a mild degree of dural involvement. The other complication, due to an 
acaite serous meningitis (not, so far as is known, of bacterial origin) is 
still more common and may closely simulate abscess. In these cases 
a lumbar puncture or a decompi’essive craniectomy with evacuation 
of the fluid proves curative; should, therefore, a superabundance of clear 
fluid bo disclosed in an exploratory operation for abscess it is wise not 
to be too persistent in the search for a pocket of pus. 
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The prognosis without operation is absolutely bad; with operation 
it is not brilliant. Kven in experienced hands the mortality remains 
about 50 per cent.; for an abscess may not be found, and if it is found 
and evacuateil there may arise unavoidable and often fatal compli- 
cations — a second abscess due to inefficient drainage, a fungus cerebri, 
purulent meningitis, .septic sinus thrombosis, pyemia, etc. 

Treatment. — Most important of all therapeutic measures is pro- 
phylaxis. The fact that cerebral ab.sce.ss is le.ss commonly observed 
than formerly may be accounted for by the greater promptitude and 
greater skill shown in the treatment of those diseases whose neglect 
leails to it. Owing to ilacewen's book, which has had a deserved 
popularity among practitioners in general, rhinologists and otologists 
are alive to the fact that early radical treatment of suppurating |)roc- 
e.sses, while they remain extracranial, is the best treatment for these 
intracranial complications. Probably more than one-half of all cases 
are .secondary to suppuration in the otitic and rhinitic cavities, and if 
they become involved during the coui-se of such infectious diseases as 
pneumonia, influenza, .scarlet fever, typhoid, etc., when patients arc 
seriously ill and unable to call attention to local discomforts, the infec- 
tion may easily be overlooked. 

When an ab.sce.ss has formed in .spite of all (*are. the condition is 
serious: a critical operation must be j-esorted to; and even with our 
modern methods the mortality remains high. Up to 1SS4 only 55 ca.^es 
of operation had been reported (Korner) and IVrginann, in 18S1), (*ould 
find a record of only S recoveries. Since Macewen\s treatise (ISIKl), 
however, the operations have .so multiplied that they cea.se to be re- 
garded a.s rarities. By 1898 there were re(*ords of GO succe.s.sful opera- 
tions upon temporal and 12 upon cerebellar al)sce.sse.s (Marsch). 
Unfortunately, however, thc.se operations still continue to l)e conducted 
as a last re.sort in the manife.st ’’ or even near the “terminal'’ stage of 
the di.sea.se. . They should, on the other hand, be undertaken early, 
without waiting for unequivocal .symptoms, for, as Korner .says, “Auf 
inehr Zeichen warten, hei.sst auf mehr Leichen warten.” 

Method of Procedure . — It is Macewen’s opinion that in the otitic 
ca.ses it is wi.se, when there is a que.stion of cerebral absce.ss, to oj)en first 
of all through the squamous portion of the tem])orai bone. Otologists, 
as a rule, owing to their greater familiarity with the method of approach- 
ing the dura through the mastoid region and then through the tegmen 
tympani, favor this posterior route. There is much to l)e .said for both 
views. The surgeon who is particularly familiar with cranial opera- 
tions, in case there is .some doubt as to the nature of the intracranial 
complication, might prefer, as a primary measure, to open the skull 
through the .squamous portion of the temporal bone, in order to expo.se 
the dura and if nece.s.sary the temporal lobe in the middle cranial fo.ssa; 
for should the exploratory intracranial operation be conducted through 
the disea.sed ear, the risk of producing infection would be greatly 
enhanced. On the other hand, the otologist, after cleaning out the 
ma.stoid cells, the infected antrum, and middle ear, is inclined to wait 
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for li day or two to sec whetlier the suspicious intracranial symptoms 
do not subside. 

I am not convinced whicli of the.se metliods is tlie»l)cttor, and have 
followed at times one, at times the other; judgment must depend upon 
the individual case. With experience it is a simi)le matter to explore 
intra(;ranially tlie roof of the petrous 1>one, the dura overlying it, and, 
if necessary, the temi)oral loi)C without risk. I prefer to do this In'’ the 
muscle-splitting operation. In case nothing is found this wound may 
then l)e closed —a measure which would perhaps be unsafe if the infected 
held had been primarily opened up. Particularly in the ^^initiar' or 
‘Matont’’ stages, when diagnosis may be in doul)t, the primary mastoid 
operation is advisable, leaving an open wound. If the suspicious 
symptoms should continue the opening may l)e so enlarged and deepened 
as to remove a ])art of the tegmen tymjiani; possibly an extradural focus 
may Ixi disclosed, or if not, the temp()ral lobe may l)e explored with 
a hollow iKjedle from below. Many successful oj)erations performed l)y 
this route have been reported, most of them l)y otologists. When 
there is a (luestion of involvement of the cerebellum I think there is no 
dcMibt but that this latter method is preferable; namely, to clean out 
llu* mastoid cells, antrum, and ear tir.st, and at the same time to inves- 
tigate tli(‘ sigmoid sinus. Tnless symptoms are urgent the cerebellar 
exploration may b(‘ defer reil for a day or two. 

When an abscess has been found it should l)e treated like an ab.scess 
elsewli(‘r(L with free incision and drainage. It is, however, often 
didicult to accomplish this, owing to the fact that al)Out the edges of 
the incision in the brain the cerebral substance becomes edematous, 
sw(‘lls, and tends to occlude the opening and retain the discharges. 
Kurthermore, unless meningeal adhesions have formed — and they are 
unusual —there is ii likeliliood of meningeal infection as a result of 
ccM’c^brospinai fluid leakage alongsiile of the draining alxscess. While 
the brain harbors an al>scess it is tense and the exposed cortex 
tends to i)rotrude through the opening which has been made in the 
flura: after the abscess has been evacuated this tension subsides and 
the cerebrospinal space once more opens up and can be reached by the 
infection. 

When, however, adhesions are present ami serve to bind together 
the dura, arachnoid, pia, and cortex, the approach to the abscess may 
be conducted with a minimum of risk. Owing to the fact that an abscess 
may assume a mushroom-like shape with a narrow stalk at the original 
site of infection, it may often be openetl through this stalk without 
doing further damage to the cortex tlian luis already occurred from the 
disease (Ballance). Preysing^s figures well illustrate this type of 
abscess, and such conditions give a particularly favorable operative 
prognosis. 

In exploring for an abscess it is essential to use a proper hollow 
needle with a blunt end and with one or more openings, which should be 
on the side. The brain should be freely incised on a director introduced 
to the same point at which the pocket of pus may chance to have been 



182 


SUIUJKUY OF THE HEAD. 


entered. It is well to avoid irrigation of an abscess, though this is 
a procedure conunonly followed. Free drainage is the essential thing, 
and in the absence of further symptoms the gauze should remain long 
undisturl)ed. The patient should lie with the opening downward. 

A complication which may arise during the operation, especially 
when conducted in the “manifest stage’’ of the disease, is respiratory 
failure from the additional burden of the anesthetic on an already 
embarrassoil respiratory center. It is essential in these operations, 
therefore, that an artificial respiration apparatus be at hand, for wlien 
put in use it is possible to continue the operation, and if an abscess 
should Ih) found and evacuated the spontaneous resumption of respira- 
tion with recovery is j)ossible. Many remarkable cases of this |)rimary 
raspiratory failure with continuance of cardiac activity have b(*en 
reported. I have had one patient in whom, though the operation was 
completed under artificial respiration and an abscess was found, there 
was no resumption of spontaneous breathing, though the heart continued 
to beat for twenty-three hours; on another occasion a patient was saved. 
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CONCUSSION, CONTUSION, AND COMPRESSION. 

The.se terms, of time-honored usage, are often loo.sely employed and 
with V)ut faint understanding, not only of the pathological lesions 
underlying the conditions so designated, but even le.ss of the physiologi- 
cal phenomena they evoke. They de.serve, nevertheless, to be retained 
and, as is the custom, they will be considered together. 

The three conditions shade so imperceptibly into one another that 
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it is often difficult to determine where true concussion ends and symp- 
toms of contusion begin ; and likewise where symptoms of contusion end 
and those of compression begin. Indeed, in the nwnds of many, con- 
cussion is but a grade of contusion and, furthermore, cerebral contusion 
is impossible without some degree of compression, whether from hem- 
orrhage or edema, provided the skull is closed and the cranial bones 
remain intact. A single illustration will serve to show how these states 
may overlap: 

A workingman foil from a scaffold on his head. ^‘Concussion” was evidenced 
hy the itniiKMliatc; loss of consciousness. His failure to recover from tins state in the 
course of a f(*w liours raised a suspicion of “contusion” and free blood wouhl have 
been found in the arachnoid space. lie died in a short time with symptoms of 
“ eompri'ssion.” At autopsy tluTe was found a laceration of the orVntal surface of 
the right frontal lolx* with a large extrav.asation which had forced its way into the 
brain sul)stanet? alongside of tin* basal ganglia (Fig. Ob). 
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(\)n<‘us.si<ui aiul contusion are the effects solely of traumatism. The 
symptoms of compression likewise follow an injury when, as in the case 
just cited, it leads to intracranial henu)rrhage or to swelling of the 
brain within tlic <‘losed skull. In its varying grades, however, com- 
pression is evtm more often the result (1) of spontaneous hemorrhage, 
as in apople.\v; or (2) of edema originating in other than traumatic 
sources, such as nephritis, or disturbed circulatory conditions of the 
cerebrospinal fluid the result of ventricular hydrops, or meningeal 
inflammation; or (3) of the foreign-V)ody effects of an abscess or new 
growth within the cranial chamlwr. 

Concussion {Commotio Cerebri: Hirnerschutterung, cte .). — An indi- 
vidual may be momentarily stunned by a slight blow upon the head. 
No subsequent ill effects need follow. A more serious blow may lead 
to an actual temporary loss of consciousness, on recovery from which 
certain sensations of weakness, dizziness, or headache may persist for 
a time. A still more violent blow may produce unconsciousness, even 
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coma^ of longer duration, and may leave the victim mentally disturbed 
for horn's or days, with loss of memory of the events connected with the 
injury; with headache, possibly nausea and vomiting; with ataxia and 
dizziness,, especially when an upright posture has been assumed; and 
perhaps even with medullary symptoms, shown by slow pulse or res- 
piratory changes. All of these symptoms may endure for days and. in 
fact, often may leave the patient a permanent victim of post-traumatic 
neuroses. 

Morbid Anatomy. — To what are these symptoms due? Though 
experimentalists and pathologists have long endeavored to answer this 
question, they have not done so to the satisfaction of all. Patients in 
whom serious comlitions of concu.^sion have led to death may show at 
autopsy no cerebral lesion whats(K?ver. They may at other times show 
certain foci of extravasation .scattered throughout the brain — in other 
words, microscopic eviden(*es of contusion. These lesions and the 
.symptoms which they produce bear no definite relation to any cranial 
injury. The skull may or may not have been broken at the time of the 
injury and. indeed, some of the most serious cases of concu.ssion are 
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unaccompanied by fracture. It is true that most injuries which suffice 
to cau.se a fracture are accompanied by .symptoms of concu.s.sion or 
contu.sion, though this is not invariable. Local depressed fractures, 
for example, can occur without even a momentary lo.ss of consciousnes.s, 
thi.s l>eing the one cardinal feature of concu.ssion. 

The view Ls held by some that a simple jar of the brain may so 
disturb the molecular integrity of the nerve cells as to lead to uncon- 
sciousne.ss, even to coma and death, and yet produce no lesion which is 
recognizable, even by a mo.st thorough histological study. As shown 
by Koch and Filehne, and later l)y Witkowski, symptoms which arc 
comparable to those of concussion as it is seen in man may be elicited 
by rapidly repeaterl blows upon the cranium of an animal — unconsci- 
ousness, slow pulse, relaxation of the muscles, insensibility to sensory 
stimulation, etc. Even shouhl the.se .symptoms. l)e severe enough to 
result in a fatality, a post-mortem examination may show nothing 
more than .some evidence of hyperemia of the brain and meninges. 
Fi.scher believed that the .symptoms are occasioned by a reflex paralysis 
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of the vasomotor center, which leads to a sudden failure in blood pres- 
sure analo^^ous to that which occurs in shock. 

On the other hand, patients in whom symptom^ of concussion have 
not been severe may die from the effects of concomitant injuries, and, 
contrary to expecjtation, the brain may be found at autopsy more or 
less lacerated and containin^^ scattered foci of extravasation clue to 
capillary hemorrha^^es. When such extravasations occur in the neigh- 
borhood of the pons or medulla they are commonly fatal (Fig. 97). 
Such findings are naturally classified as contusion. 

Upon these different views two schools have grown up: (1) Those 
believing, with the late von Hcrgmann, that simple concussion may 
exist without extravasation, and (2) those agreeing with Kocher in 
regarding concussion as the result of minute contusions scattered 
throughout the ))rain in consequence of the transmitted effects of the 
l)low. 

Symptoms. — Disturbances of consciousness are essential to con- 
cussion. The victim may 1)C in a simple lethargic slate from which 
he can l)e aroused, or in the deep sleep of a drunken person. As 
unconsciousness passes away general evidences of cerebral disturb- 
ance ap|)ejir. Tlujre is headache, vertigo, often nausea and vomiting, 
possibly convulsions, often a sxibnormal temperature, at times changes 
in tlu' cardiac and respiratory rates, and almost always more or less 
loss of imunory of the events incidental to the injury. In addition to 
tliese general symptoms, inasmiu^h as many cases of simple concussion 
are complicated by symptoms duo to laceration of the ))rain and extrava- 
sation of blood, focal symptoms may be present. 

As indicated in the introductory paragraphs, the severity and the 
duration of the symptoms of concussion arc most variable. In a mild 
ca.se recovery occurs after a brief interval. In more severe cases, when 
consciousness has been restored, the patient may perform more or less 
automatic acts of which he suiisequently has little memory, and he may 
be left for a time incapacitated, both physically and mentally. In still 
more severe cases profound uncon.sciousncss may endure for a considera- 
ble time, during which the reaction to external stimuli is abolished, such 
as failure of the conjunctival reflexes. The pupils in the early stages 
are apt to l)e contracted. There may be involuntary passage of urine 
and feces. If tliis condition persists or .some hours or days it isprob- 
al)le that, in addition to the concussion, more serious lesions have been 
produced. 

In some instances of concussion a period of excitation may follow 
the period of depression of tlie vital functions. The patient may be- 
come violent, irrational, and may have to be forcibly confined. An early 
rise in temperature has been olxserved in simple cases of concussion. 
In severe cases it is not unusual for the ten days or two weeks of con- 
valescence to be attended by a subnormal temperature and slowed 
pulse. 

Prognosis. — Any case of cranial injury which results in concussion 
must be given a guarded prognosis, not only as to the immediate out- 
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come, but also as to the final restoration of normal cerebral activity. 
Owing to edema alone, symptoms of compression may supervene in 
what might have been considcreil a simple case of concussion; con- 
valescence may be indefinitely protracted, owing to the headache, 
mental depression, etc., which characterize the familiar post-traumatic 
neurcxses that oftentimes follow such injuries. 

Treatment. — A cai-eful examination of tlie head should be made 
in view of a possible fracture. In cpiestionable ca.ses it is wise to shave 
the scalp. Shouhl there l>c evidence of failure in arterial tension, duo 
to the temporary upsetting of the vasomotor center, efforts should be 
maile to improve the circulation by cardiac stimulants or, better, by 
measures directed toward sup]>orting the relaxed j)eripheral vessels, 
j)articularly those of the splanchnic field, as by bandaging the extremi- 
ties or by pressure on the abdomen. The patient should be kept <|uiet, 
warm, and his head low. An ice-cap should l)e ap])lied. Atropin is 
said to be a desiral)le drug. 

In ca.sc the early .'*vmptoms have been .severe, it is e.s.sential that 
enforced rest and ([uiet should be continued for a j>eriod of from ten 
day.s to two weeks, with daily free evacaiation of the bowels, an ic(*-cap, 
and a light diet. Should a su.<picion of further complications ari.se anil 
e.specially should pressure .symptoms supervene at any time, a di'com- 
pre.ssive operation is indicated. It may be wise to i)rece(le this by 
a lumbar puncture, which will indicate whether there has been an 
extravasation of blood or whether the .symptoms are simply due to an 
exce.<s of fluid from edema. In the latter ca.se the j)uncture alone 
may often .serve to alleviate them. 

Contusion. — ( oncu.ssion, as has been said, may be regarded as 
nothing more than a low form of contusion, even though then' may 
be no demonstrable evidence of bruising. In vuso the.s' contusions 
re.sult in -extrava-sation, macro.scopical evidences of hemorrhage may 
be present, and from the.<e small foci of extravasation we may pass 
through all grades of contusion up to actual lac*eration of areas of the 
brain. Post-mortem examinations after traumatic death occasionally 
reveal unsuspected lacerations of wide extent, even when .symptoms 
of concus.sion have been relatively slight, (’ases of this sort argue 
somewhat in favor of a clinii^al differentiation between concu.ssion and 
contu.sion. 

Contusions with or without laceration, as pointed out by Duret, are 
most apt to occur at the tips of the temporal lobe and base of the frontal 
lobes, a good illustration of which is .shown in Fig. 98. These lacera- 
tions are a frequent accompaniment of l)a.sal fractures, for the same 
injury which suffices to produce the laceration is likely, at the same 
time, to cau.se a bursting fracture of the skull. Contusions often occur 
at that part of the brain opposite to the point of external traumatic 
impact, and con.sequently the.se cerebral lesions afford a better illus- 
tration of the effects of injury by contrecoup than do those of the skull 
itself. 
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Course. — What has l)een said of concussion applies likewise to the 
symptomatology, dia^^nosis, and prognosis of contusibns and lacerations 
of the brain, thou^j;h in them the immediate symptigns are usually much 
more pronounced.* The period of “ concussion is longer and certain 
evidences of compression almost always supervene; early when due to 
hcmorrhafi;e, later when brouji;ht about by contusion edema. 

h^xtravasations from the injured vessels vary j^reatly in number, 
in situation, and in extent. They may be intracerebral and multiple. 
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and in case they involve important centers may be rapidly fatal without 
f^ivin*]; symptoms of compression. The only lesions found in a patient, 
sections of whose brain stem arc shown in Fijr. t)7, were those small, 

* This is not invariable. I have recently seen a patient who, for nearly two weeks 
after a fall, hail no symptoms other than a slight headache. Major symptoms of 
compression then appeared, advancing in forty-eight hours to unconsciousness, 
('heyne-Stokes respiration, etc. The condition was thought to he what the Germans 
call Sp/ita An emergency decompressive operation was performed. There 
had been a fracture of the base with laceration of the temporal lobe and a thin, 
subdural hemorrhage. The acute symptoms were due to a rapid and extensive 
edema (serous amicrobic meningitis). large amount of fluid (sterile) under 
tension was evacuated and the patient recovered. 




1S8 


SlTmJKHY OF THK UKAD. 


symmetrically placed foci of hemorrhage. Hence, in contusion there 
ma\' be no free extraviusation into the subarachnoib space. 

Most forms of laceration, however, primarily affect the cortex, 
particularly at the base: consequently the j)reseiu*e of blood in the 
subarachnoid space is almost invarial)le, and as this can easily be 
determined by a lumbar puncture, this measure sliould become, for 
diagnostic purposes, a routine procedure in all suspicious cases. At 
times the extravasation which follows even a small area of contusion 
may be large and intracerebral, leading to death from compression. 

Xot only are the symptoms of contusion more pronounced and 
more enduring than are those of simple concussion, but convalescence 
as well is more protracted and patients are almost certain to be troubled 
for some time with symptoms of headache, nervousness, irritability, and 
mental ilepression. 

Treatment. — As in concussion. enfor(‘ed rest is es.sontial and should 
l>e persisted in for at least a period of two or three weeks. These 
patients almost invariably reach a certain stage of well-being in which 
they wish to escape from confinement and resume their work long before 
they are lit to do so. They are almost always tlischarged from hos|)ital 
care earlier than the nature of the lesion justifies. Until tliere is a com- 
plete ces.sation of headache: until the pulse rate, which is almost always 
slowed after such a lesion, reaches the normal : until there is a comjdete dis- 
appearance of evidence of intracranial pre.ssure shown by .<ome stjisis in 
the eye-grounds, they must be kept cpiiet, on a light diet, and recumbent. 

Many of the more severe symptoms accompanying contusion may 
be avoided by property conducted surgical procedures, l.accuations 
of the temporal lobe which have led to local intermeningeal extrava- 
satioiLS may be greatly l)enerited by operative measures. When there 
is doubt about the condition an exjdoration through the split temporal 
muscle, with removal of bone, will determine whether or not there is 
any lesion present: and often the period of post-traumatic edema may 
be shortened and the symj)toms which accompany it le.ssened by such 
a measure. It is preferable needlessly to operate on some borderline 
ca.ses than to neglect those which might thus be benefited. 

Compression. — With the exception of a small amount of cerebro- 
spinal fluid, the Inain, including, of course, its meshwork of blood-vessels, 
normally fills the cranial chamber. The cerebral nervous tissue itself 
is as incompressible as water. In so far, however, as the brain is 
a vascular organ, it may be made smaller by having some of its blood 
supply .squeezed out through pressure. Thus a foreign body experi- 
mentally introduced into the cranial chamber makes room for itself by 
a local emptying of ve.ssels in the neighborhood, leading to the so-called 
local increase in intracranial tension. The compression effects of such a 
local di.sturl)ance diminish with the distance from the primary seat of 
pressure, and only in ca.se they are of high degree are they felt throughout 
the entire chamber. On the other hand, should fluid under pressure 1^ 
let into the cranium in such a way that it distributes it.self in the sub- 
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dural space through the entire chamber, leading to an equable pressure 
or tension in all parts, we may speak of the condition as one of general 
increase in intracranial tension. (Compression which results from 
processes of these two sorts must be differentiated. No form of en- 
croachment, however, on the intracranial space fails to affect the 
cerebral circulation, and it is this circulatory disturbance which plays 
the chief role in eliciting the [)henomcna of compression. 

Tliere are exact clinical counterparts of these experimentally induced 
conditions. Thus, a tumor or al)scess, a focal edema, a vascular extrava- 
sation, whether it be outside the dura (Fig. 99) or in the brain siibstance 
itself, an operation such as the Classerian ganglion operation which 
necessitates elevation and compression of a lobe of the brain, etc. — ■ 
any one of tliese things may lead to a local increase of tension, the 
pressure effiicts of which diminish in proportion to the distance from 
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the local process. On the other hand, in meningitis, in hydrocephalus, 
in gtMieral edema, in widespread basal hemorrliages, or in the congestion 
sect)ndary to extensive sinus thrombosis, tlie increase of tension is more 
general ami its effects are exerted in equal degree against all parts of 
the cere))rum. 

(V)mpression, therefore, may occur in a variety of ways: either 
through the accession of some abnormal substance, or through an 
abnormal accumulation of some sub.stance already present. Thus, a 
new growth or an abscess may produce compression, provided the 
space, whi(^h the brain normally should occupy, is encroached upon; 
either of them may, however, l>e present and elicit no symptoms of 
compression in case they destroy the brain as they progress. 
Again, an increase in the normal amount of cerebrospinal fluid may 
lead to symptoms of coni])rcssion in case the fluid is more rapidly 
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formed than usual oi% as in ol>stru(*tive hydrocephalus, in case 
it finds unusual ilifficulty in escaping; from the cranial chamber. 
Edema, the i-esult of injuries or of chemical ilisturbances in the l)ody 
fluids brought about by nephritis, may likewise be the source of com- 
pression. 

The symptoms. Iiowever, in many of these conditions, owing to the 
fact that the cerebral lesions progress slowly, are not exactly comparaUe 
with the symptoms whicli liave l)een produced expc'rimentally ; for 
experimental studies have been devotetl largely to the consideration 
of those phenomena whicli follow an ac^ute increase of intracranial 
tension. Consequently the laboratory observations are more directly 
comparable with clinical cases of acute compression, such as occur in 
hemorrhage, rather than with cases of slowly progressive increase in 

Physiological Effects of 
Acute Compression.- (ialen, 
lioerhaave. Haller, Magemlie, 
and many others recorded ob- 
servations on the symptomatic 
response to pressure* against 
the brain. In recent times 
more complete studies have 
been made by l.eyden, Pagen- 
stecher and Duret, by Herg- 
mann, Xaunyn and Sclireiber, 
by Spencer and Horsley. Iamui- 
ard Hill, Kocher, the writer, 
and many others. A few of 
the more important factors 
which have been brought out 
in the laboratory may Im* m(*n- 
tioned, in order that we may 
better understand the physio- 
logical resjionses to compres- 
.sion which we encounter in 
clinical cases. 

It ha.s been emphasized by .some that the first effect of any encroach- 
ment on the intracranial space is to drive out of the chamber the small 
amount of cereliro.spinal fluid which is normally present.* A further 
encroachment can only occur by crowding out of the blood-vessels 
a certain amount of their content, and inasmuch as the tension in the 
cerebral veins is lower than in the other vascular branches, these vessels 

* This, however, is not invariable, .since we often .see coinpres.sion a.s.sociate(l with 
an increase of fluid, a.s in tlie acute traumatic edenuis — the .so-called traumatic serouH 
meningitis. C’ompression. therefore, d(H‘H not ncces.sarily mean a “<lry brain,'' for 
an interference with the normal foramina of outflow for tlie fltiid, by way of the 
sinuses, may occur as the result of swelling or displacement of the brain with 
obstruction of these foramina. 


temsion. duo. for example, to tumor. 
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are the first to suffer. Venous stasis, therefore, is one of the first con- 
sequences of the pressure. A further augmentation 6f the compressing 
force, with still greater encroacihment on the intr^jcranial space, soon 
brings the pressure exerted against the brain up to the level of the 
pressure in the capillaries and even to the arterial tension, and, needless 
to say, cerebral anemia results, with early and irrecoverable loss of 
function in tliose parts of the brain whose circulation has thus been 
completely shut off for any considerable time. 

We must continually bear in mind the difference between a local 
and a general incirease in tension. Inasmuch as the pressure effects of 
a local pro(iess are greater in its immediate neighijorhood than at a dis- 
tance, and inasmuch also as there is considerable pre.ssure discontinuity 
l)etwoen the three intracranial compartments, owing to the fairly rigid 
partitions formed by the falx and tentorium cerebelli, a local pressure 
(Fig. 100), let us say over one hemisphere, may exceed the local arterial 
pressure and lead to a lo(*al anemia sufficrient to throw the adjoining 
parts of the brain out of function without seriously affecting the other 
iieniisphere or the subtentorial structures, of whicli the medulla is of 
prime importance (Figs. 101 and 102).' On the other hand, if a com- 
pression of like degree had been distributed etpially throughout the 
cranial chamber l)y moans of fluid let into the sul)dural space under 
pressure, a generalized anemia would have followed and death would 
liavc ensued from implication of the vital centers in the medulla. In 
a similar way we may produce general compression and elicit the symp- 
toms in their su(;cessivo stages by pre.ssure on the sac of a cephalo- or 
meningomyehx'ele. 

As the medullary centers are the crux of tlie situation, it can be 
readily inferred that an acute local compression in the neighborhood of 
the medulla is just as serious as a general compression of like degree; 
whereas over the hemispheres a much higher grade of local compression 
is possible without producing death. Thus it is tliat an arterial hem- 
orrhage (apoplexy) may occur in one of the hemispheres and lead to an 
absolute local anemia, since the pressure of the extravasation is equal 
to arterial pressure, without producing a corresponding degree of 
anemia of the medulla; otherwise all of these cases would of necessity 
be imme<liately fatal. 

It has been stated that when subtentorial tension — in other words, 
tlie pressure against the medulla reaches the arterial pres.sure, death 
must ensue in consecpience of anemia of the vital centers. Certain 
reservations must l)e made to this statement, for if it implies normal 
arterial pressure it is erroneous. For when the external pressure 

' A ronvcMiii'iit (wperinii'ntal method of exerting local pressure consists of intro- 
ducing into a trephine opening in the skull a thin nihher hag which can he distended 
with a known amount of fluid, under a measured tension (Fig. lOOh The colored 
skctoh(\s (Figs. 101 and 102) show the effects of local pressure against the right 
hemisphere which has led to a blanching of the capillaries of the opposite hemisphere 
(seen through a glass winiiow exactly fitted into a trephine opening) without fatal 
bulbar symptoms. 
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against the medulla begins to approach or equal the arterial tension, 
the anemia stimulates the vasomotor center, the general arterial pressure 
is raised, and the medullary centers are again sufficiently well supplied 
with oxygenated blood. If the external prc.ssure is still further raised 



Fir;. 102. 

Firw. 101 anrl 102 .— Ahea of Coktkx of Hhehu.s Mo.nkey Kxposei* i-sheh Wimiow: Showing 
Detail of Vehmklh. ( j rintural size.) 

Fik. 101, Before compreMirion; F'ik. 102, after local rompre!«sir>ri (Fix. 100), .shnwitii; complete 
anemia witli temporary obliteration of arterien. 

the same response on the part of the vasomotor center again occurs, and 
thus in progre,ssive stages the arterial tension may be raised higher and 
higher until, at times, it may reach more than twice its normal level 
(Fig. 103). 

This progre.s.sive rise in tension of the circulating arterial blood, due, 
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as has been sliown, to coristrietion of the splanchnic field, oftentimes 
docs not pciTniinently continue on the exact level to which it has been 
forced, — namely, slightly above that of the intracraryal tension. On the 
contrary, it often fluctuates above and below this level, with a definite 
periodicity (exaggerated Traube-Hcring waves;, and hence it is that 
rhytliinic resj)iration of the Cheyne-Stokes type is produced: for during 
the period of fall anemia results and the respiration fails; when thf- 
arterial pressure rises again the medulla is resui)plied with blood and 
respiration is resumed. This reaction (Fig. 104) may continue for 
hours and has ])cen j)articularly well de.scribed in Kystcr's papers. 

Finally a time comes when the regulatory mechanism is no longer 
efficient and then, whether from a further increase in external pressure 
or from fatigue of the vasomotor activity, the arterial pressure drops 
permanently below the level of the pressure exerted against the medulla; 
anemia results, the respiratory center fails, and the heart keeps on 
beating as an isolated organ, uncontrolled by vagus or vasomotor 


Hcspiraliiiii 



pressure. 

Fn;. !(»;{. <’uakt sii*)\vin(; Rkhponskh to C:uAi>rAi. I.vckeasb iv Intkacmanial Tension l e to 
Point ok Fa in he ok Bri.HAit Ckntkks. 

Pressure renioveil at I) loo late to .save c«»nters from fatal dejjree of anemia. 

activity, until after a varialde time, with fall in pressure to zero, it 
ceases altogether tlirough asphyxiation. 

This brief review t)f the phenomena, which have been experimentally 
observed, may suffice to show, as Leonard Hill has emphasized, that 
compression symptoms are not due to mechanical excitation or struc- 
tural injury, but, on the contrary, to circulatory disturbances — a primary 
venous stasis, resulting finally in capillary anemia. It serves also to 
point out the differences between a local and a general increase in ten- 
sion: it shows that anemia of the medulla plays the chief role in eliciting 
the so-called major or bulbar symptoms of compression, — namely, the 
high blood pressure from stimulation of the vasomotor center, the 
slowed pulse from vagal stimulation, and the rhythmic respiration of 
the (lieyne-Stokes type which hinges on the fluctuation in level of the 
raised arterial tension, which for a short period leaves the respiratory 
center anemic and then resupplies it with activating blood. 

Symptoms. — We have seen that compression of the brain can only 
take place at the expense of emptying certain of the blood-vessels, and 
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furthermore; depending upon the 
character of the process through 
which the pressure is exerted, 
that the interference with the 
circulation may, on the one hand, 
be confined te a more or less re- 
stricted field or may, on the 
other, be generalized over the 
entire cerebrum. 

In view of the gradations of 
circulatory disturbance, as well 
as of the symptoms they occa- 
sion experimentally, Kocher, in 
his comprehensive monograph, 
has endeavored to suV:)divide the 
progressive phenomena of com- 
pression into four stages; and for 
purposes of clinical designation 
it is convenient to have such a 
classification of cases or of stages 
of the individual case. (The 
physiological reactions are re- 
corded in Fig. 104.) 

His first stage {Compensa- 
tionsstadium) corresponds with 
a mild grade of compression, or 
with the early stage of what may 
become a severe grade, in which 
the pressure exerted against the 
lirain by the foreign substance 
is not sufficient to seriously com- 
promise the circulation. By the 
escape of cerebrospinal fluid and 
by a narrowing of the venous 
channels the process is accom- 
modated with nothing more than 
a certain degree of venous con- 
gestion, which may be local. 
Symptoms are in the main insig- 
nificant, particularly if the proc- 
ess is remote from the medulla. 
There may be some headache, 
possibly certain focal symptoms 
referable to the site of the lesion, 
some mental diilness, and little 
else. There is but slight inter- 
ference with the circulation of 
the brain as a whole. 

His second stage {Anfangs- 
stadium des manifesten Him’- 
dnickcs) corresponds with the 
beginning failure of circulatory 
compensation. There is sufficient 
195 
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venous stasis to lessen the normal amount of l)loo(l flowing: throujrli 
a considerable part of tine capillary field. Headache is more pro- 
nounced and there may be vertij^o, restlessness, a disturbed senso- 
rium with excitement or delirium, an unnatural sleep, etc. Other and 
objective symptoms become manifest, particularly shown as a slight 
venous stasis of the extracranial vessels. Tlie face appears somewhat 
cyanotic, the venules of the eyelids are dilated, and of greatest import, 
a distention aiul tortuosity of the veins radiatinjj: toward the optic 
papilla, with or without evidence of beji:inninfr edema of the nerve head, 
may be found on an ophthalmoscopic examination. Indications that 
the venous congestion is affecting the medullary circulation is shown 
by a slowed pulse and possibly by a slight rise in blood pressure. 

His thiril stage (Hohcstacliufn des manifcstc7i Hinidnwkcs) corre- 
sponils with the stage of wiilespread capillary anemia brought al)out 
by further increase of the tension. Here the medulla will not have 



Fio. 105. — Fracjme.vt of Re(’oki) of PnEsi^rKK, Hk.‘*pikatiov, ani> Time in Sec ond Inteu- 

VALS, TAKE.N WITH KrLANOEK’.S SpH VOMOMANO.MKTKH FROM A (’asB OK InTHAC'HANIAI. HeMOU- 
RIIAOE IN THE IllOII STACiE OF .MaNIFE.ST Co.MPRE.'i.HlO.N. 

Note in upi>er cxirve the increase in ariiplitufie €»f pulse waves show'inK rise in hlooil pres.siire euiiici- 
cient with the return itf periods of s|)oiitaneous respiration (Kysterh 


escaped even though the lesion causing the pressure is a focal one and 
lies remote from the hind-brain. The period of va.somotor regulation 
has set in with its high blood pre.ssure, and this, combined with its vagal 
quality, gives to the pulse its so-called ‘‘ bounding” character. The rise 
in arterial pressure may exhibit fluctuations in level, which can easily 
be recorded on a sphygmomanometer, even when they ai*e not appre- 
ciable to the finger.* These are accompanied by rhythmicitics in 
respiration, which may acquire the typical (’heyne-Stokes type with 
periods of absolute apnea (Fig. lOo) : by rhythmic alterations also in the 
size of the pupils; by a wavering increase and lessening of the depth of 
stupor, so that with the “up wave” in pressure, the patient may moan, 
become irritable, and thrash about, with the “down wave” be deeply 
comatose; and by other signs indicative of the vasomotor rhythm. 

* With an instniment of the Erlangor type these rhythmicities in pressure may 
be detected in some cases even in tlie second stage of compression, when the Viujo- 
motor waves arc too slight to be palpated, and when there is no observable alter- 
ation in the depth of respiration from one period to another. 
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The pulse is slowed even to 40 or 50 beats per minute. The choking 
of the optic disks is more pronounced. The reflexes may become 
abolished. Cyanosis of the face is extreme, th^ respiration snoring, 
and the patient approaclies the brink of failure of the regulatory vaso- 
motor responses. 

In the fourth or terminal stage (Liihrmmysstadium) compensation 
on the i)art of the arterial tension shows signs of failure; there are 
irregular (cardiac and respirator)! efforts, the pulse grows rapid, coma 
deepens, there is complete muscular relaxation, the pupils become 
widely dilated, and with the permanent fall in blood pressure (Fig. 103) 
there is a cessation of all cereljral function with respiratory paraly.sis. 

Prognosis. — States of compression not only vary so greatly in 
degree, but also may l>e due to such a variety of lesions that it Is impos- 
sible to consider fully the course and 2>rognosis of the condition, even 
as it ap|)ears in any single malady. The pressure effects of a tumor 
or of clironic. hydrocephalus, for exami^le, differ materially from those 
of the acaite lesions that liave been descril)ed. PossilJy l)ecause they 
represent asthenic states they do not exhil)it the .same pronounced 
responses on the part of the vasomotor center that characterize other 
and stlienic conditions. The slow progress of the disease may allow 
of a circulatory adjustment not po.ssil)le in the more acute lesions, and 
although a siulden death from compression sometimes befalls these 
patients, it is apt to l)e due to paralysis of vital centers by invasion or 
by a suchlenly forming local edema. 

Ill the acute cases, tliose with hemorrhage for example, the 2)rognosis 
hinges on the size of tlie compressing mass, the rapidity of its formation, 
th(i length of time wliiidi has elapsed, and the stage of compression 
which is reached. A patient in the third stage, with high blood pressure, 
and esjiecially wlien resj)iratorv difficulties with snoring or rhythmic 
alterations arc in evidence, must be regarded as in a most precarious 
condition. For, even tliough the pressure may not advance and though 
the vasomotor mechanism suffices to tide over the threatened medullary 
aiumiia, there is always a chance that an inhalation pneumonia may 
follow.' The immediate prognosis for life in all cases which do not 
reach the “high stage of manifest compression'’ is good, although the 
extent of damage from tlie local lesion, whatever it may be, may suffice 
to leave im^apacitating paralyses. This, however, is another story, to 
be taken up with the consideration of the various lesions which produce 
compression. 

Treatment. — Only certain general rules can be laid down; the 
more specific ones must be deferred for other sections. Needless to say, 
we must meet with mechanical measures a conilition — viz., pressure — 
which is produced by mechanical forces. This means, on the one hand, 
a removal of the source of pressure, be it an accessible clot or abscess, 
a tumor or increase of cerebrospinal fluid: on the other hand, a release 
from the effects of the lesion by an o{)ening in the skull — a decom- 
' This was the ultimate cause of deatli in 3 of the apoplexy cases on whom I have 
operated in an advanced stage of comj^ression; a fourth has recovereil. 



198 


SURC.KRY OF THE HEAD. 


pressioD; in other words — in case the lesion is inaccessible or is irre- 
movable, as in edema, etc. The surgical methods of accomplishing 
these results will be considered elsewhere. 

There are two other measures seemingly less radical than a cranial 
operation; both of which have their advocates, both of which possess 
elements of dangei' — ^lumbar puncture, with the idea of making room 
by removing fluid, and venesection, with the purj}ose of lowering the 
high blood pressure and of ‘‘depleting*' the brain. In cases of com- 
pression of high grade a lumbar puncture may Ihj promptly fatal, owing 
presumably to the fact that the intracranial pressure wedges the medulla 
and lips of the cerebellum into the foramen magnum when the support 
of the spinal fluid Inis been removed. (Cf. Fig. 118, p. 222.) Numer- 
ous sudden fatalities have been recorded as a result of this measure. 

Venesection, particularly in cases of compression from hemorrhage, 
has been considered advisable, on the view that the high arterial pressure 
is the cause of the hemorrhage and is likely to increase the bleeding, 
rather than that it represents a conservative process on the part of 
the organism to overcome cerebral anemia. Falkenheim and Naunyn 
recommend that the blood-pressure should be supported by every 
means in these cases. Bergmann and Hill, on the other hand, are 
inclined to the traditional treatment of lowering it l)y blood-letting. 
It has l)een my experience, both in the lal)oratory and clinic, to see 
disastrous results from venesection with lowering of Wood pressure in 
ca.ses of compression in its third or highest stage. Only in cases which 
rest in the earlier stages, with an abundant re.serve on the part of the 
vasomotor center, can blood be withdrawn with impunity, and in these 
cases there is rarely any .symptomatic indication for Ideeding. 
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injuries and diseases of the cerebral blood-vessels. 

Intracranial Hemorrhages. — ^The symptotns of intracranial 
hemorrhages are necessarily so associated with those of concussion, 
contusion, and compression of the brain that it has seemed wise to 
defer until this time the discussion of all forms of bleeding within the 
skull. A single exception has been made in favor of those forms which 
occur in the newborn. Pachymeningitis haemorrhagica has also been 
considered elsewhere. 

The extravasated blood may be found between the skull and dura, 
between dura and arachnoid, in the subarachnoid meshwork, between 
pia and cortex, and finally as a true cerebral hemorrhage, whether 
superficial or deep, in the brain substance itself. 

Extradural Hemorrhage (Hematoma of the Dura Mater ; 
Meningeal Apoplexy. — Etiolog )/, — An extravasation between dura 
and l)one, though usually of arterial origin, may result as well from an 
injury to the veins, sinuses, or parasinoidal sinuses. The dural ves.sels 
may have been injured l)y punctured or perforated wounds; by simple 
linear fractures; by depressed fragments of bone in a comminuted 
fracture; or even by a deformation of the skull without fracture. If, 
owing to the character of the injury, the dura itself has been lacerated, 
as well as some one of its vessels, bleeding may take place underneath 
the membrane; or if there is an external w'ound in addition, the blood 
may find its way outward, and thus an extradural hematoma need not 
form. Likewise in depressed fractures, even though the fragments 
have torn an arterial branch, they may be so wedged against the vessel 
as to prevent extravasation, and serious bleeding often does not occur 
until an operative attempt has l)een made to elevate the fragments. 

Injuries to the venous sinuses, from wounds or fractures, providing 
the lesion is confined to the outer surface alone of the sinus, may lead 
to an extradural extravasation. Owing to the low tension of the 
venous blood, however, it does not succeed of itself, as does an arterial 
extravasation, in stripping the dura away from the bone; hence, unless 
some separation of the membrane has occurred as a direct result of the 
injury, a dural hematoma from this source is rare. The most common 
extrtidiiral hemorrhage of venous origin is met with as a post-operative 
complication of craniotomies; for, after the replacement of an osteo- 
plastic* bone-flap, dura and bone having l)een separated during the 
operation, an extravasation from slow venous oozing may take place, 
and, unless the wound l)e opened and the clot removed before pressure 
symptoms are marked, such an extravasation may lead to serious 
consequences (P^ig. 106). 

It may l)e noted that in cases of death from extensive burns extra- 
dural clots have been found at autopsy, not to be accounted for by any 
cranial injury. 

A fissured fracture, the line of which crosses one of the meningeal 
vessels as it lies in an anatomical groove in the bone, leading to an 
arterial extravasation, is the more common source of a dural hematoma 
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(Fig. 107). Though usual, a fractui*e is not essential, for the vessel 
may he torn in consequence of cranial deformation alone without any 
actual rupture of the cranial wall. In some cases the extravasation 
maj' take place by contrvcoup,'' on the side of the head opposite to 
that which receives the blow; and, indeed, there may be a bilateral 
extravasation. 

Only when the cranial injury has been of such a nature, however, 
that the dura has not been torn do the symptoms of this lesion assume 
tlieir peculiar and characteristic seiiuence. (Consequently, the menin- 
geal hematomata which accompany more serious forms of injury, when 
the bleeding escapes externally through an open wound or under the 
dura through a laceration in the membrane, need not be considered 
apart from intrac*ranial hemorrhages in general. 



Fk;. KiO. --Post-opkhativf: ExTHAi»rRAi. Hkmatoma from Si.ow Venoi’s OdziMi. 
Bone flap re-elevated forty-eiKht lnnirs after operation, owiiiK to syniptoins of eoriipression. 


Seat . — Heing usually the result of a laceration of the middle men- 
ingeal artery, the large majority of extradural hematomata occur 
under the lateral aspects of the skull and more particularly in the 
temporal region. The extravasations also are more or less circum- 
scribed, for only when one of the main branches of the vessel or the 
trunk itself has been injured will there be a widespread escape of blood. 
The terminal twigs of the artery, inasmuch as they do not deeply 
groove the bone and have but slight communication with its inner 
surface, are rarely the .source of extensive bleeding. 

Kronlein has given three chief .seats for these extravasations — an 
anterior, middle, and posterior — in correspondence with the particular 
V)ranch of the artery which has suffered injury, and has indicated in his 
familiar diagram (Fig. 108) points which he considers elective ones for 
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trephinirifij. An extradural hemorrhage, however, may be difficult of 
diagnosis; to tlecide upon which side it has occurred is oftentimes more 
so; to determine the particular branch of the vesscjl which has been 
injured may be well-nigh impossible. Hence, when a lesion of the 
meningeal artery is suspected it is wise to select the middle ground over 
the main trunk for exploration; and if focal symptoms have not been 



clear, a bilateral exploration may be called for. As in a case which 
I have recently reported, the main stem at its point of entrance through 
the foramen spinosum may have been injured (Figs. 107 and 109). 

Extradural hemorrhages, however, may take place elsewhere than 
over the middle meningeal territory, even without any gross lesion of 
the cranial vault. Thus, they not uncommonly occur in the occipital 
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fossa, and one of the cerebellar lotes may become compressed from 
such an extravasation just as may one of the hemispheres. They may 
occur also in the frontal region as a result of cranial deformation alone 
without fracture. In one of my patients, with no demonstrable fracture, 
a large symmetrically placed frontal extravasation was found, amount- 
ing to 230 cc. of blood; the bleeding apparently originated from torn 
emissary vessels which connected the longitudinal sinus and calvarium. 

Form , — The hematoma may be thinly spread out or, on the other 
hand, may be circumscribed and thick. In its typical form it is more 
or less circularly lens-shaped. As it extravasates, the blood quickly 



Fig. 108. — Kronlei.n’h S<'iieme for Finding Pointh of Election (riRCULAiO for Trep.\ nation 

IN .Meningeal Hemorrhage. 

three u.«iial of extrova.«iation, .S-O, linea horizontalis .Miipra-orbitali.s; A-O, linea 

horizontali.s auriculo-orbitali.'*; F-Z. linea verticaliH zygomatica; V'~A, linea vertirulis auricularifl; 
linea verticalia retroiiia.stoidea. 

clots and the disk-like hematoma (Fig. 110), being constantly added 
to at its central point, leads to the gradual stripping away from the 
bone of the more or le.ss firmly attached membrane. It is probably 
this continuous increment to the ever-thickening center of the clot 
which furnishes pre.ssure directly against the membrane sufficient to 
separate it from the skull. The adherence of the dura differs greatly 
at different ages, it being more firmly attached in the extremes of life. 
Consequently these extradural hemorrhages are much less likely to 
occur in infancy and advanced age. The amount of the extravasation 
varies greatly in individual ca.ses, and it is astonishing how large a clot 
may at times be accommodated by the compre.ssed brain before fatal 
pressure symptoms result. The occurrence of serious symptoms 
depends partly on the situation of the clot; partly on its tension — 
whether it be due to arterial or venous extravasation; and partly on 
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its size. Clots of from 4 to 6 ounces are not uncon^mon, and even 
larger ones have been recorded. Rarely, however, may the hematoma 
reach such a size and be compatible with a continuance of circulation 
in the medulla. 

Sijmptoms , — ^They naturally show considerable variability, depending 
on the situation and size of the clot and the rapidity of its formation. 
One feature, however, often serves to distinguish them from all other 
forms of intracranial hemorrhage — the so-called **lree interval As 
a rule, the injury which has led to the vascular lesion has been sufficient 
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at the same moment to so stun the patient that some grade of uncon- 
sciousness from concussion has lieen produced. These primary symp- 
toms due to concussion may pass away in the course of time and the 
patient's mental activity become in a degree restored. Then, after 
a few hours of relative freedom from evidence of marked cerebral 
ilisturbance, headache and possibly vomiting appear, and in a short 
time the patient again sinks into a stuporous condition. Before this 
has occurred, however, should he be uiuler close scrutiny focal symp- 
toms may have been observed. 

These focal symptoms are as important in determining whether the 
extravasation is right or left as the free interval is important in deter- 
mining whether it exists at all. They are commonly irritative, shown 
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by twitching of the face or arm; for. owing to the usual situation of the 
hematoma, the centers at the lower eiul of the Itolaiulic strip are most 
likely to feel the pressure effects of the clot. In left-sitlecl lesions motor 
aphasia is also a characteristic sign. These evidences of irritation may 
advance to local paralyses of the same centers — a sexpience of events 
which may be observetl before the patient loses consciousness and 
before general symptoms of such a nature appear that they are entirely 
maskeil in the more profound phenomena of compression. 

Instances of actual hemiidegia from an extradural hemorrhage have 
also been recorded, but they must be rare, since the centers for the 
lower extremity lie so far away from the primary point at which an 
extravixsatioii of this sort is likely to arise, that a clot large enougli to 
implicate the upper ridge of the hemisphere would, in all probability, 
either lead to such deep coma that symptoms of hemij)legia could not 
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be appreciated or else would cause death liefore they were apparent, 
llore rarely evidences of sensory disturbances, whether sulijeclive or 
objective, may be elicited before the patient has liecome lethargic. 

Other focal signs may liccome apparent. Thus, pupillary symptoms, 
particularly inequalities, are common in this as in other forms of uni- 
lateral intracranial hemorrhage. The pressure of the clot against the 
hemisphere is said to cause an early narrowing of the pupil on the same 
side and, later on, a dilatation. This dilatation in the late stages may 
affect both pupils, but even then the pupil on the side of the lesion 
remains the wider. Changes in the eye-grounds are also common and 
should always be looked for. Tortuosity of the veins and edema, 
indicating an early stage of choked disk, due to the intracranial stasis 
and usually appearing first upon the side of the lesion, is the most deli- 
cate and valuable of all ol)jective signs. 
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These focal symptoms may be fleeting; — a matter of a few hours; 
their duration (lepends entirely upon the rapidity with which the 
hematoma is forming. They are usually followed by symptoms indica- 
tive of general pressure, by stupor, unconsciousness,* a slowed pulse, 
a rise in blood pressure, respiratory symptoms, and other evidences of 
implication of the medulla in the general disturbance. In some cases 
there is a consideralde rise in temperature. 

It must be borne in mind that the absence of focal symptoms and 
the non-appearance of a free interval does not necessarily exclude the 
presence of an extradural hemorrhage. For, instead of there being 
a simple concussion as a result of the primary trauma, contusion of the 
brain may have occurred, with rapid extravasation of blood beneath 
the dura. Under these circumstances the primary symptoms of con- 
cussion would shade off into those of compression with no evidence 
whatsoever of an “interval” marked l)y improvement in cerebral symp- 
toms. Furthermore, there arc certain rare cases in which the cranial 
injury may be of such a nature iis to lead to a rupture of the meningeal; 
and after what may be termed a free interval — ^though proceeded by no 
stage of primary concussion "—symptoms indicative of an extradural 
hemorrhage may occur. Such a case I have recently recorded — one 
in which, instead of by a blow with consequent concussion, the cranium 
was deformed and fractured by being squeezed between two heavy 
bodies. 

When typical symptoms arc present an unequivocal diagnosis may 
usually be made. Onl}' in the complicated cases and in those lacking 
the cardinal symptom of a free interval do uncertainties arise. An 
exploration may often be necessaiy before it can be determined whether 
there is an extradural or intradural hemorrhage. The pmsence of 
bloody fluid in tlie lumbar arachnoid, though pointing to the latter, does 
not necessarily exclude the former. It is often difficult also to determine 
upon which side of the head the hemorrhage has occurred. Even if 
focal sym))toms are present they may l)e confusing. Thus, it is some- 
times impossilde to tell wliether pressure uj)on the cortex has led to 
paralysis of the face or whether it is due to a peripheral lesion of the 
bicial nerve on the same side, owing to its implication in a fracture of 
tlie base. Similarly, dilatation of the pupil may be of cortical origin or 
due to peripheral involvement of the motor oculi. The clot may l)e so 
low (Figs. 107 and 100) that it does not involve the motor area; or, on 
the other hand, it may be situated directly over it (Fig. 99) and lead 
to focal paralyses from local anemia. 

Prognosis , — From the study of a large number of records it is esti- 
mated that 90 per cent, of these meningeal apoplexies prove fatal if un- 
relieved surgically, 60 per cent, of them dying within the first twenty- 
four hours. Of a large series of operated cases 67 per cent, recovered — 
a percentage which would be much larger were it possible to secure 
prompt intervention before the onset of medullary symptoms in those 
patients in whom the extravasation takes place rapidly. 

Treatment . — Inasmuch as most of these cases when treated expec- 
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tantly terminate in death and inasmuch as when operated upon they 
furnish possibly the most satisfactory results of all cranial cases, it is 
wise to explore whenever the diagnosis is in doubt. A carefully con- 
ducted exploration cannot be harmful in cases of intracranial bleeding 
from other sources and may be curative when it is extradural. 

Much has been written in regard to methods of exploration and to 
the treatment of the injured vessel when an extradural clot has been 
found. The important thing is to find the extravasation; and this 
should occasion no gi*eat difficulty when it has reached a size sufficient 
to cause serious symptoms, provideil the wrong side of the cranium luis 
not been entered. The precise mea.surements given by Kronlein to 
determine fixed points at which the trephine should be applied do not 
seem to me to be especially serviceable. The essential thing to bear in 
mind is that the main stem of the meningeal runs across the middle 
of the temporal fossa (Fig. 94) and branches near the pterion or, 
roughly speaking, to use Vogt’s rule, at a point two fingers’ breadth 
above the zj’^goma and a thumb’s breadth behind the vertical process 
of the malar. Consequently an approach in this situation will expose 
the main stem and in the majority of cases enable one to ligate the 
vessel if an extraviisation htis Ijeen found. The passage of a blunt 
spatula toward the frontal, middle, and posterior divisions of the ves.sel 
will serve to expose a clot, should one be limited to either of the three 
zones described by Kronlein. 

Krause advises an approach through an osteoplastic flap similar to 
that which he uses in his Ga.sserian ganglion operation. This flap will 
almost certainly expose the necessary field and is preferable, I l)elieve, 
to Kronlein’s trephine openings. Still better, it seems to me, is the 
intermusculotemporal operation which I have described, for it is much 
le.ss of an undertaking than the formation of a bone flap. An incision 
should be made through the muscle separating the fibers. They should 
be held apart and an opening made through the thin cranial wall of the 
temporal region. This may then be enlarged in any direction to the 
extent w’hich seems nece.ssary. The meningeal is exposed and its 
l)ranches may be easily reached by a blunt instrument. In case a clot 
is found it can be scooped out and the main trunk of the vessel itself be 
ligated if necessary. Through such a split-muscle opening drainage 
can be more easily used than after a bone-flap operation. Furthermore, 
the intermusculotemporal operation is so simple that a bilateral open- 
ing can be safely made in case no clot has been found on the side first 
opened. 

Subdural Hemorrhages. — Bleeding in the free space between dura 
and arachnoid is possibly a more common consequence of injuries than 
the extradural form. It is a frequent complication of basal fractures; 
for, owing to the close attachment of the basal dura, these injuries almost 
always tear this membrane so that the bleeding from the fissured bone 
has free access to the subdural space. Similarly, fractures of the vault, 
accompanied by laceration of the dura, lead to extravasations over the 
hemispheres. The extravasation, however, may occur from an injury 
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of some cortical or leptomeningeal vessel in cases of fracture with lacera- 
tion of the brain or, indeed, in the absence of any demonstrable cranial 
lesion. 

The usual type of extravasation Is a diffuse one, |)articularly in its 
basal form. The blood spreads freely through the open subdural space, 
and as it often happens that the arachnoid membrane overlying the 
basal cisterns has been torn by the injury, the bleeding extends over 
the brain stem and down along the cord, where the subarachnoid space 
is open and not a closely confined mesh work as it is over the hemispheres. 
Hence, a lumbar puncture will often disclose free, red blood-corpuscles 
in the cerebrospinal fluid. 

Although this diffuse form of bleeding is perhaps the most common 
as well as the most critical type of subdural hemorrhage, one not uncom- 
monly sees, particularly over the hemispheres, extravasations in this 
space which have remained circumscribed owing to rapid clotting of the 
blood. Subdural extravasations are usually of venous rather than of 
arterial origin. 

The fsifmptoms of a subdural hemorrhage differ in no great respect 
from those associated with an acute increase of intracranial tension 
from any cause. Although in the rarer cases of circumscribed and 
superficial clot formation there may be localizing signs pointing to the 
seat of the process, the symptoms are usually those of a generalized 
compression. The lesion, as a rule, results from a serious cranial 
injury, and the (?linical picture is one of cerebral contusion with com- 
pression, The patient is unconscious, medullary symptoms are almost 
invariably present, the blood pressure is high during the early stages, 
the pulse slow, the respiration labored, and as stupor passes into coma — 
unless the progress of the extravasation be interrupted or its pressure 
effects relieved — rhythmic breathing of the Cheyne-Stokes type sets in, 
and finally the paralytic stage of compression supervenes. It is due 
to free extravasation of this .sort into the subdural space that most 
forms of basal fracture prove fatal. Occasionally the amount of the 
extravasation may be slight, and although the cerebrospinal fluid, as 
shown by lumbar puncture, is bloody, the extravasation may not be 
sufficient to produce serious pressure symptoms. 

A choked disk of varying degree is almost always present in these 
cases. 

The diagnosisj as a rule, is less difficult than in extradural hemor- 
rhages, although until an operation has been performed or the presence 
of the bleeding is shown by lumbar puncture, it must be somewhat 
conjectural. It is safe to say that in any serious cranial injury in which 
unconsciousness has been present from the first, subdural bleeding is 
taking place, either from the fracture itself or from some laceration of 
the brain. Confusion may arise in certain cases, owing to the fact that 
acute, traumatic cerebral edema may closely simulate the general 
pressure phenomena which accompany actual extravasations of blood. 

The treatment is as satisfactory as the treatment of extradural 
hemorrhages, in case the extravasation has occurred over the hemi- 
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sphere and has remained more or less localized. 1 have seen a patient 
injured in a football scrimmage, in whom an actual free interval occurred 
after a primary concussion, and in whom focal symptoms pointed 
toward a local compression over the lower central convolution on the 
left side. It was naturally supposed to be an extradural hemorrhage. 
An intermusculotemporal operation was performeil; no demonstrable 
fracture of the bone was found, and there was no bleeding outside of the 
dura, but underneath there was a lens-shaped clot exactly comparable 
to an extradural hematoma, removal of which led to prompt recovery. 
Cases of this sort, however, are rare, and the surgeon is usually con- 
fronted with extensive basal extravasations. 

There is a difference of opinion not only as to the advisability of 
operating in the pre.sence of a ba.sal fracture with diffuse hemorrhage, 
but also as to the method to l^e employed in case it is decided to inter- 
vene. One cannot hope to disclo.se the i)oint of injury or to check the 
oozing which may be taking place, but the chief indications in the face 
of compre.ssion symptoms are to bring relief by decomprc.ssion and to 
furnish a means of escape for the extravasating blood. When the 
pre.s.sure phenomena have not advanced to the point of seriously im- 
plicating the l)ulbar mechanism — in other words, when circulatory 
compensation is acting properly — an expectant treatment may be 
resorted to. If, however, there is evidence of threatening failure in 
this compen.satory mechanism, it is inadvisable to delay intervention. 

The simplest method of approaching the ba.se should be followed, 
especially as a bilateral operation may be called for. For this rea.son 
bone-flap operations, in my opinion, are somewhat too complicated 
for these ca.ses, and do not allow of the .satisfactory placement of a drain. 
Inasmuch as the middle fossa of the skull is the one usually implicated, 
and inasmuch as the thin bone over the temporal region not only is 
easily entered and rongeured away, but also since a l)one defect thus 
produced is best protected .sub,secpiently, a route through the temporal 
muscle is preferable to any other. It must be borne in mind that in 
the.se ca.ses the brain is under more or le.ss tension and, furthermore, is 
often lacerated, .so that, with a torn pia-arachnoid, a cerel)ral hernia and 
perhaps a fungus cerebri is likely to occur should a bone defect, especially 
one carrying a drain, \ye protected by .scalp alone. For this rea.son it is 
most desirable to have such a traumatic hernia protected by muscle, and 
it can best be accomplished in this way. My usual plan of procedure 
after splitting the temporal mu.scle and entering the skull low down at 
the .side of the middle fo.s.sa is to open the dura and by blunt elevation 
of the temporal lobe to withdraw as much of the blootly cerebrospinal 
fluid as po.ssible. If bleeding is continuous protective rubber wicks 
should be introduced under the temporal lobe and be led out through 
the intermuscular incision at its lowe.st angle. The remainder of the 
split muscle and of the skin may then te closed. It may often be 
necessary to perform a bilateral operation of this sort in case the first 
opening has not sufficed to relieve the pressure symptoms. In this 
way a number of these surgically difficult cases may be saved provided 
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they are not allowed to progress until they approach the paralytic or 
terminal stage of compression and in case laceration o^ the brain has 
not been extreme. 

Subarachnoid Hemorrhages. — When free hemorrhages occur in 
the subarachnoid cisterna? about the brain stem, implication of the 
bulbar centers is usually so rapid that fatalities occur before there is 
any possibility of surgical intervention. When, however, they are 
limited to the spaces over the hemispheres, the extravasation is checked 
and often merely infiltrates the subarachnoid mesh work (Fig. 111). 
Hemorrhages in this situation are due either to contusions or lacerations 
of the brain substance itself, with rupture of some of the vessels which 
pass freely through the subarachnoid spacies, and they are often asso- 
ciated with subdural or even with extradural extravasations. 
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Aside from the fact that they accompany conditions which call for 
surgical intervention for the relief of pressure, these diffuse extravasa- 
tions in themselves can only be afforded an outlet by the unsatisfactory 
pricking of the memlirane in various intergju’al areas. 

The picture of such hemorrhages disclosed at operation is a striking 
one, owing to the cherry-red color of the hemisphere, covered as it is by 
the infiltrated subarachnoid spaces. When such extravasations are 
unaccompanied by free hemorrhage elsewhere, simple decompression 
may suffice to relieve the pressure symptoms; for these are often 
largely due to the acute edema of the Cannon type, which occurs in 
the bruised nervous tissue. 

Immediately fatal hemorrhages into the arachnoid spaces occur 
from the rupture of aneurysms of the superficial cerebral vessels (p. 218). 

VOL. Ill — 14 
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OeciisioiijiIIy large extravasations in the arachnoid spaces may 
become partially organized and leave thick-walled cysts, which may 
give symptoms resembling tumor. They lire favorable cases for 
operation. 

Intracerebral Hemorrhages. — Extravasations in the brain sub- 
stance itself may be superficial and involve chiefly the cortex or sub- 
cortical layers; they may, on the other hand, lie deep in the centrum 
ovale or involve the basal ganglia and l)rain stem. The cerebellum 
likewise may be the seat of hemorrhage. The points from which 
bleeding has occurred may he single or multiple. The escape of blood 
may l)e due to the spontaneous rupture of a vessel involved in some 
process of disease or may be the consequence of trauma. 

Etioloytj . — Those which occur as the result of vascular disea.se are 
usually single and ordinarily lead to a circumscribed clot of variable 
size. Possibly the most common source of such a hemorrhage (00 per 
cent, of all cases) is the rupture of a minute aneurysmal dilatation of 
a perforating vessel which arises from one of the basal arteries, especially 
from the middle cerebral. As pointed out by Charcot, one particular 
branch which passes from the ba.se into the anterior part of the internal 
capsule and lenticular nucleus is particularly susceptible to such a 
lesion, and is the common source of the capsular extravasation in 
‘^ipoplexy.'' 

Next in frequency to these hemorrhages attril)utable to the arterial 
degeneration of middle and old age, occur the spontaneous bleedings 
associated with neoplasms. Certain varieties of gliosarcomata are 
extremely va.scular, and whether due to an insufficient support givcui 
to new-formed ve.s.sels or to the undue dilatation through stasis of ve.ssc^ls 
which were originally present, hemorrhages are apt to occur within the 
sub.stance of such tumoi-s. Con.secpiently symptoms of intracranial 
bleeding, which are often mistaken for apoplexy, in its common accepta- 
tion, may be the first indication of the presence of such a tumor. For 
this reason, \yhen spontaneous intracranial hemorrhage occurs in young 
individuals in the absence of any nuirked evidence of arteriosclerosis, 
a diagnosis of apoplexy'’ must be open to suspicion. Any unusual 
strain which is put upon the thin-walled ves.sels contained in a new 
growth, whether from exertion or pas.sive congestion, may lead to 
vascular rupture and extrava.sation; and .such an accident is particularly 
apt to follow any sudden alteration in intracranial tension, such as may 
follow the withdrawal of fluid by lumbar puncture or the j)rotrusion 
of the brain through a decompre.ssion opening made directly over the 
tumor (Fig. 125, p. 2*11). 

Cranial traumatism of any .sort may lead to cortical hemorrhages in 
a variety of situations. We have seen that almost all severe ca.ses of 
concussion are probably associated with minute lesions of this sort, 
which may be so small as to e.scape notice, or on .section of the brain 
may be visible to the naked eye as punctate foci of extravasation. 
They may occur in any situation (Fig. 97). On the other hand, cranial 
injuries which have led to serious contusions or lacerations of the brain 



INJUUIKS AND DISEASES OP THE CEUEHRAL BLOOD-VESSELS. 211 


may lead to irregular and widespread extravasations arising from the 
vaseiilar cortical layer (Fig. 06). 

Su(di (;ompli(;ations, often promptly fatal, are the (lommon result of 
gunsliot wounds, although it is not unusual for a buBet to penetrate the 
skull and lodge in the brain without causing an extravasation extensive 
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enough to lead to the paralysis stage of compression. A penetrating 
stal)-wound may likewise fail to divide vessels of any importance in its 
course through scalp, skull, meninges, or cortex. It may, on the other 
hand, injure some subcortical vessel. Such a condition was found in 
a patient whose operative wound is represented in F'ig. 112. Intra- 
cerebral hemorrhages of this sort may be the result of operative pro- 
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cediires themselves, especially when misdirected exploratory punctures 
with sharp-edged needles have wounded vessels in the depths of a fissure 
or in the brain substance itself. 

Spontaneous cerebral hemorrhages may occur in certain cases some 
days after an injury to the head. This so-called “Spiitapoplexie'' 
(Bollinger) is supposedly due to foci of softening about a blood-vessel, 
which has ruptuied from lack of tissue support. 

Pathology , — A consideration of the morl)id factors underlying 
spontaneous vascular lesions is possibly inappropriate in a surgical 
treatise. They hinge on conditions of endarteritis, periarteritis, 
aneurysmal formation, on areas of softening in the gray matter (Marie's 
lacuiue). and on the abnormal vascular comlitions in some tumors. 
The surgeon is chiefly interested in the conditions which result from 
the extraviisation when it has once occurretl. Can they be benefited 
by an evacuation of the clot, in case its situation is recognizable and an 
operative approach to it pos.sihle? It is of chief moment to know 
whether the extravasated blood clots quickly or whether the continuance 
and advance of symptoms is due entirely, as in extradural hemorrhages, 
to a progressive increment to the clot from continued bleeding. It is 
my opinion that the extravasated blood does (*lot quickly and that one 
important reason for augmentation of pressure symptoms in the suc- 
ceeding hours or days is edema of the surrounding cerebral tissue 
rather than continuance of hemorrhage. As a result of this edema 
and of pressure long continued, such neighl)oring nerve tracds as have 
escaped direct laceration from the hemorrhage may in the end be de- 
stroyed; and, furthermore, re.storation of function of such adjoining 
tracts would be unlikely, owing to their probable ultimate implica- 
tion in the cicatrix formed by Nature's slow method of organization of 
a large clot. 

Small extravasations which have not implicated any important 
tracts are usually absorbed without leaving any discoverable trace of 
their presence, and are only serious when they occur in the neigliborhood 
of vitally important centers. The larger extravasations are slowly 
absorbed and in time are replaced either by scar tissue or by cysts. In 
all probability the large porencephalic cysts which are found in many 
cases of infantile cerebral paralysis are attributable to extensive sub- 
cortical hemorrhages, the result of traumatism during parturition. 
The non-medullated infant’s brain is probably much more easily dis- 
organized by an extravasation than the adult brain, and consecpiently 
lesions of this particular type are a more common sequence of hemor- 
rhages w'hich have occurred in infancy. On the outer wall of such 
cysts one usually finds normally preserved pia and a thin layer of 
neurogliar tissue. 

These questions, of early clotting and destruction of adjoining brain 
tissue as a secondary result of the presence of the clot, are of great 
importance in consideration of the possibility of relief from pressure 
which may follow an early approach to and evacuation of subcortical 
extravasations. 
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The symptoms are seen in their typical form in the sudden hemor- 
rhage due to vascular disease, for here they are not obscured by the 
accompanying phenomena of concussion or other complications which 
arise in cases of traumatic origin. The striking feature is their sudden 
onset — the ‘^stroke of apoplexy.'^ Should the hemorrhage occur from a 
comparatively large arterial stem, one may observe, usually in the course 
of a few hours, the entire sequence of compression phenomena, which 
terminate in respiratory failure from permanent bulbar anemia. The 
rupture of such an extravasation into the lateral ventricle, with exten- 
sion of the hemorrhage to the fourth, may lead to immediate death, 
though I am inclined to think that hemorrhage into the ventricles is less 
common than the text-books would indicate. In Fig. 1 13 is shown a sec- 
tion of the brain of a fatal case of apoplexy. A chronic ependymitis 
with ventricular hydrops was present, and yet the clot, which apparently 
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fillotl the ventricle, actually ilid not break into it, but remained covered 
by the intact e])endynial layer. 

With a less large and less tense extravasation, po.s.sibly from 
rupture of a smaller ves.sel or of a vein, the brain may make room 
for the (*lot and the circulatory disturbances due to its presence may 
1)0 compensated in any one of Kocher’s early stages. 

In ])ra(*tically all cases of apoplexy, localizing symptoms arc present 
and serve to show the side of the brain involved, even if they do not 
suffice clearly to indicate the exact size and situation of the clot. Even 
in the larger extravasations, when the patient is comatose and bulbar 
symptoms are present, the |)osition of the eyes, the greater flaccldity of 
the limbs on one side and the disparity of the deep reflexes on the two 
sides serve to indicaite which hemisphere is affected. In smaller ex- 
travasations the general compression symptoms are often subordinate 
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to the local ones: and altliou^li a slow pulse, a rise in blooil-pressure, 
a low grade of choked disk, soiniudence, etc., may be present, the 
more or less circumscribed paralyses (of motion, of sensation, of vision, 
of the speech mechanism and the like) prove to be the most striking 
feature. 

In cases of spontaneous hemorrhage into tumors compression 
symptoms alone may be present without there being any evidence of 
the situation of the process. This is particularly apt to be the case 
when the tumor has been unsuspected, possibly no other symptom than 
a vague headache having precedeil the ^^stroke.” This means nothing 
more than that the tumor occupies a “.silent” area of the brain, and 
a sudden increase in its size from the extravasation need not necessarily 
produce localizing symptoms. Should it have occasioned irritative or 
paralytic symptoms beforehaiul it would prol)ably have been recognized 
before the hemorrhage occurred. 

The diaynoitis of intracerebral hemorrhage in traumatic cases can 
l)e less definitely made from the symptoms alone, for in these conditions 
hemorrhage of meningeal origin may exactly simulate the general 
evidences of compre.ssion, as well as the focal symptoms of j^aralysis 
seen when bleeding occui*s in the substance of the brain. Furtliermore, 
such hemorrhages are masked by the symptoms of contusion or lacera- 
tion of the brain which lead to capillary effusion and edema, even in the 
absence of a subcortical clot. 

Proynoiiis and Course. - The immediate out(*ome of intracerebral 
hemorrhage depends upon the rapidity of its formation, the amount of 
extravasation, and its tension. In the large apoplectic hemorrhages, 
unless .some relief from pre.ssure be afforded, death mu.st ensue from 
bulbar paraly.sis in the cour.se of hour.s or days. Patients may even 
reach Kocher\s third stage of compre.ssion, exhibiting the phenomena of 
rhythmicity in blood-pre.ssure and respiration and yet recover, although 
whfui this stage has appeared the condition must be regarded as critical.* 
F'urther, when a period of dievne-Stokes re.sj)iration has been pre.sent, 
even .should there Ik) a subsi(lenc*e of pre.ssure phenomena, so that 
immediate risks are tided over, death may subse(iucntly ensue from 
pulmonary complications due to inhalation pneumonia. 

In case of recovery from the immediate pre.ssure symptoms of 
apoplexy, the patient remains permanently afflictcMl with spastic par- 
aly.ses of greater or le.ss extent, perhaps aphasic or hemianot)ic; and 
particularly in the left-sided hemorrhages .some degreee of mental 
deficiency is almost inevita))le. 

Treatment . — In the traumatic ca.se.s this differs in no way from that 
considered under other forms of intracranial bleeding. The extrava.sa- 
tions due to surface lacerations are often cortical or immediately subcor- 
tical, and when the area has been exposed clots may be removed and 
pre.s.sure .symptoms promptly a))ate. When the hemorrhage has 
occurred into a tumor, palliation of symptoms is the chief indication, 
and decompression }>y removal of the subtemf)oral shell of bone appears 
to be one of the best methods of giving temporary relief. 
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There remain for consideration the cases of apoplexy, in the presence 
of which we stand therapeutically helpless. The niain reliance has 
been in venesection — a symptomatic form of treatmejit directed toward 
redu(;tion of blood-pressure under the misconception that it is the high- 
pressure pulse which has led to the hemorrhage; whereas actually it is 
the hemorrhage which has led to the high-pressure pulse. If experi- 
mental observations are not at fault this is Nature\s only way of con- 
tinuing the necessary supply of blood to the bulbar centers which have 
be(^ome anemic in conseciuence of the pressure exerted against them. 
In cases in which the regulatory mechanism of the vasomotor center, 
which brings al)out the rise in blood-pressiire, has not been strained to 
its greatest limit — in other words, when some reserve remains — bleeding 
may not l)e perceptibly harmful and the resultant lowering of blood- 
pressure may possibly serve to check the hemorrhage. However, 
after such blee(ling the blood-pressure will always return to its former 
level unless the vasomotor mechanism fails. If it does not so return 
and the intracranial pressure remains consequently higher than the 
blood-pressure, which luis been lowered by bleeding, a condition of 
bulbar anemia results. I have several times seen patients with apoplexy 
bled in the hope of benefit, and have been able to follow the blood- 
pressure in some of them. Invariably the symptomatu? condition has 
been made worse unless there is sufficient vasoconstrictor reserve to 
again force the pressure to its former level. In the long run bleeding 
in these cases is unphysiologic and hazardous. I am, furthermore, 
inclined to the opinion that in most of these cases the intracerebral 
bleeding does not long continue, and consequently the hope of checking 
the symptoms by bloocl-letting is based on a wrong conception as to 
what is taking place in the brain. 

Is it possible that by surgical measures a capsular clot — taking this 
as the typical form — may be evacuated? Would there be a fatal 
continuance of bleeding after such an evacuation? Can immediate 
degrees of fatal compression be thus warded off? Is the life of a patient, 
with a serious capsular hemorrhage, worth prolonging, in view of his 
future mental and physical incapacities? These and many other ques- 
tions naturally arise. 

last (lucstioii may he dismissed with a word. Did we know of any possible 
medicinal measures whieli could prolong life under these circumstances, no matter 
how undesirable it might be, we would not be justified in refraining from their 
emi)loyment, and why should surgical measures be looked upon as a thing apart 
from other forms of therapy ( Vrtainly cases of right-siiled apoplexy can be rccov- 
erejl from with inconsiderable disturbance to the patient’s normal mental activity, 
even with the' persistence of hemiplegia, and it is probable that the removal of a clot 
in the more seriously incapacitating hemorrhages of the left hemisphere would serve 
to lessen the postiu'iniplegic symptoms with which we are so sadly familiar. I have 
had one striking illustration of the prompt benefit from removal of a subcortical 
clot. The symptoms which it protluced —namely , hemianesthesia, aphasia, word- 
blindness, etc. — cleared up within a few days after its evacuation, showing beyond 
doubt that they were in large part produced by pressure ami few of them by actual 
destruction of nerve tracts. It is ipate possible that the same thing may be true in 
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the cases of spontaneous licmorrhagcs from vascular disease. Doubtless in the 
same way, if a capsular clot should be evacuated and the cavity allowed to collapse, 
we would find that most of the serious paralytic symptoms are due to pressure 
rather than to actual laceration of the fibers wdiich seem to have been implicated. 



Fig. 1 14. -.Showinu Point of Election for Tapping I'aifAi. CAPsn.AR (Yot TiiuorGti the 
P oHTCENTH VI. OyKI’M ABOVE THE InsI?1.A. 

One of author'.^ drainotl cases in which death was due to piieuiiioniu and at autopsy cavity was 

found empty. 

In regartl to tlie continuance of bleetling. it may be said that in the majority of these 
cases rapid clotting is probable with little accession to the clot afttT the first few 
hours; and even if ble<?ding should continue it would be jireferable for it tf) escape 



Fio. 11.5. — SEfTioN OF Brain of an Epileptic who hied from Effects of ('apsui.ak Hemor- 
rhage; WITH (.’lot which ExTUf.'HEn ITSELF AT TiMK OF Ai:topsv (sce FiR. 49). 

externally tlirough an o|>erative patliway than for it to continue to add to the damage 
already done liy further destruction of the brain at its original seat. 

Can such a clot be approached and can it be evacuated if it is disclosed? The 
usual situation of the extravasations is w'dl known; also the fact that they often 
attain a considerable size; and it w'oiild be an easy matter from almost any point 



INJURIES AND DISEASES OF THE CEREBRAL BLOOD-VESSELS. 217 

of the cortex to tap such an extravasation as is usually disclosed at autopsy. 
It was my experience also with the three cases on which 1 hav^ operated to find that 
as soon as the clot was located and the overlying cortex incised, it extruded itself 
rapidly, from tlie very fact of tlie intracranial pressure whicli it had produced (Fig. 

1 14). Such a spontaneo .s extrusion may even take place after death, an illustration 
of wtiich is given in Fig. 115. In this patient a depressed fracture of the skull had 
been received years before. The fragments were not elevated; he subsequently 
suffer(»d from epilepsy, and in one of his epileptic attacks, forty years after the 
original injury, there occurred an intracranial capsular hemorrhage, in consequence 
of w'hich he died. When the calvarium was removed at autopsy the old depressed 
fragments tore a small opening in the cortex, tlirough which the clot immediately 
extruded itself. 

One great difficulty which is encountered at such an operation is 
the extreme degree of tension of the brain, in consequence of w^hich, 
on opening the dura, the leptomeninges can hardly escape from rupturing 
as the brain bulges through the dural opening. Special precautions, 
therefore, must be taken, lest a large hernia or fungus cerebri rasults. 
Here again a subtemporal approach is a wise one. In the earlier cases 
whicli I have operated upon the mistake was made of turning down 
a bone flap, and although in all of them pressure symptoms were imme- 
diately relieved, it was impossible to properly replace the bone flap, and 
difficulties from the local wouiul would have been encountered had the 
patients not died from pulmonary complications. I have since had 
a successful case by the subtemporal route. 

It will doubtless lie some time and require much experience before 
final rules for this ])rocedure can lie formulated. A generous removal 
of the subtemporal bone, by an approach through a split muscle, should 
be made lieforo the dural opening is attempted. Then a small incision 
should be made in the upper part of the exposed area, corresponding 
with the lower end of the central convolutions; a blunt aspirator, or 
what would answer as well, a grooved director, should then be intro- 
duced directly toward the internal capsule through the summit of one 
of the exposed convolutions far enough above the Sylvian fissure to 
escape the in.sula (Fig. 114). Should this strike the clot, as it is almost 
certain to do, the puncture wound should be enlarged by the passage 
of a blunt instrument, also inserted through the comparatively bloodless 
center of tlu' convolution, directly down to the clot. Through such 
an opening the clot will extrude itself, and for a f('W hours or days 
drainage from tlu' cavity with a soft tube should be left between the 
edges of the divided muscle, the wound in the scalp and other struc- 
tures being cIosimI around it. 

In conclusion, it may be said that intracerebral hemorrhages — cap- 
sular apoplexy being taken as their typical form — are not necessaril}^ 
unsuitable for surgical measures ; that by a proper and guarded approach 
which avoids the insula and which is conducted directly through one 
of the convolutions, such a clot may be safely tapped, its cavity opened, 
and the clot will then extrude itself ; that the immediate danger of fatal 
^Jompressioii may thus be warded oflf; and finally, that such a removal 
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of a clot will, in all probability, ^jreatly lessen the residual paralyses, 
which doubtless are larj?ely due to a slow pressure atrophy of adjoining 
tracts rather than to their actual destruction by laceration. 

Thrombosis and Embolism. — Though hardly to be considered 
conditions which are anienalde to surgical measures, there arc certain 
conscciuences of a blocking of the cerebral vessels which may call for 
operative relief. An embolus which lodges in one of the vessels and 
shuts off the circulation from a given territory of the brain leads to an 
area of softening, the extent of which depends upon the particular 
vessel affected; the brain l)ecomes diffluent and. what is of more impor- 
tance, increases in size through swelling. This process may lead to an 
increase of tension sufficient to produce serious headaches, vomiting, 
choked disk, and even major symptoms of compression. 

In consequence of this a differential tliagnosis between the pressure 
from an area of softening and the pressure from actual extravasation 
of blood may be impossible. The symptoms may even simulate those 
of tumor, and in a recent case in Dr. Barker’s clinic they were of such 
a nature as to lead us to attempt a decompressive operation, which 
disclosed a bulging diffluent brain with occlusion of the exposed middle 
cerebral artery. 

It is important, for the recognition of these cases, not only to make 
a diligent search for a possible source of an embolus, but to have as 
definite a knowledge as possible of the anatomy of the ceroln*al vessels 
and of the symptomatology of the lesions which follow their pathological 
closure. A patient with an extensive mitral lesion recently seen with 
T. B. F’utcher, presented .symptoms closely simulating those of a cerebral 
abscess following an otitis media, witli fever, headache, vomiting, 
leukocytosis, mastoid and suKoccipital tenderness, etc. Kxamination 
had shown the presence of a cr(».sse«l anesthesia, together with the ocular 
and laryngeal symptoms which characterize thrombosis of the posterior 
inferior cerelxjllar artery. 

The presence of chronic endocarditis must always lead to the sus- 
picion that the cerebral lesion is due to embolism, but it must be l)f)rnc 
in mind that when this lesion leads to pressure .symptoms, relief from 
pressure by decompression may be called for just as in ca.scs of edema 
following trauma. 

There is another form of embolism, seen o(a*asionally in surgical 
ward.s — namely, that due to circulating particles of fat which have 
reached the blood-stream from the bone-marrow after fractures. There 
is no known method of treatment. 

Aneurysm. — The miliary aneurysm, so frequently a demonstrable 
cau.se of apoplexy, need not be considered. Aneurysms of the larger 
ves.sel.s, particularly those of the ba.se, the internal carotid, basilar and 
middle cerebral, are not exceptionally rare. They may result from 
injury to a ves.sel even with no evidence of general arterial di.sease; they 
may follow the lodgment of an embolus, owing to the resultant change 
in the arterial wall. They may reach a considerable size (Fig. 116 ) 
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without symptoms, or, on the other hand, from pressure they may 
closely simulate a cerebral tumor. This is particuUVly true of aneu- 
rysms of the inter- 
nal carotid, arising? 
in the interpeduncu- 
lar space near the 
optic chiasm; for 
they lead to hemi- 
anopsia, optic atro- 
phy, or oculomotor 
palsies, in addition 
to the severe head- 
aches which tliey 
may occasion and 
which closely simu- 
late those due to 
pituitary tumors. 

They may occa- 
sionally be recofrniz- 
able l\v a murmur, 
but this is less char- 
acteristic of the sim- 
ple saccular variety 
than of the arterio- 
venous form of intra- 
cranial aneurysms. 

They are rarely di- 
agnosed and usually 
terminate in rupture with sudden death. It is possible, in case a diag- 
nosis is made or in case an aneurysm is disclosed during an operation 
for a supposed tumor, that they could be successfully treated by wiring. 








Fir,. 116. — .\xErKYSM of B.\bilar .\rteky. 
Sudden death from rupture. No pn*vious symptoms. 

Allan Starr.) 
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CEREBRAL TUMORS. 

Varieties. — Owin^; to an uncertain terminology it is difficult to 
give exact figures of the occurrence, character, and operability of differ- 
ent varieties of brain tumor, even were statistics in other respects of 
great value. From the careful tabulations and notes made by Oppen- 
heim, Knapp. Starr, and many others, certain conclusions may be 
drawn. Almost every known variety of tumor hiis been found in the 
brain. All told, the infectious granulomata are l)y far the most com- 
monly recortleil type. 

Tuberculomata are occasionally primary, — at least careful post- 
mortem examinations have failed to disclose, in certain cases, any 



Fifj. 117.— SiiowiN'G Cavity left aiter Removal of KNrAPHri.ATEi) Meni\(jeal Rndotiiei.ioma. 
From brain of patient dyinj? in the (Jovernment Hospital for tlie Insane. (Kindness of 1. W. 

Blackburn.) 


other focus of disease. They are usually multiple and vary greatly in 
size; they may acquire a thick capsule, and in this case are favorable 
for operative removal; they may lead to tuljerculous meningitis. Their 
most frequent seat is in the cerebellum and they octair with especial 
frequency in children. Syphiloma represents the form of infectious 
granuloma common in adults. Unlike the gummatous meningitis 
already described, it represents a form of growth whicdi is very resistant 
to antiluetic measures. These dense, fibrous gummata are usually 
superficially placed, and thus are often accessible to the surgeon. 
They may reach a large size and are often multiple. (See Meningeal 
Syphilis, p. 144.) 
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Endothelioma. — ^These tumors, often classified as fibrosarcomata, 
are known to be the most frequent form of true neoplasm. They arise 
usually from the menin^^es, are encapsulated, loosely attached, and do 
not form metastases. They affect the nervous tissfle by pressure (Fig. 
117) rather than by infiltration, and hence disturbances of function are 
apt to subside after their successful surgical removal. They are often 
accessi):)le, and as they can l)e shelled out, offer the most favorable type 
of tumor for operation. They are of the same histological character 
and gross appearan(;e as the tumors which frequently occur in the 
spinal meninges. A favorite seat for these growths is in the cere- 
bellopontine recess (Fig. 123). 

Glioma. — These primary tumors arise from the neurogliar con- 
nective tissue. They are soft, often possessing little more consistency 
than the brain itself, infiltrating, and their exact limits are often difficult 
to determine even on microscopical examination. They may reach 
an enormous size. They often undergo degeneration and become 
more or less cystic. They are usually vascular and hemorrhages occur 
in them (Fig. 125), so that a supposed stroke of apoplexy may be the 
first indication of their presence. There are several subvarieties of 
uncertain classification. 

There are certain mixed tumors — gliosarcomata — which partake of 
the histology of l)oth of the above forms. 

Cystic tumors are not uncommon (Fig. 118). They are usually of 
parasitic (echinococcal or hydatid) origin or are the result of traumatic 
injuries. They progressively increase in size and lead to pressure 
symptoms, and in this respect differ from porencephalic cysts which 
are probal)ly a se(|uel of hemorrhage, and which may cause irritative 
and paralytic symptoms, but not those of pressure. Cysts may occur 
in any part of the brain. Oppenheim has called attention rocently to 
those occurring in the fourth ventricle. Cysts may be left by the 
degeneration of a glioma. 

Carcinoma, particularly of metastatic origin, is not uncommonly 
seen. Metastases usually lodge primarily in the bones and secondarily 
invade the cranial chamber. The same is true of many forms of sar- 
coma of the skull, which arise there primarily or are the result of metas- 
tasis. Other varieties of tumor are less common. Forms of fbroma, 
angiomi, mgxonia, psarnmotnay ostewtuiy cholesteatomay lipomay and 
teratomi have been described. 

Little is known of the etiology of these forms of tumor, which are 
not due to infection or metastasis. It is noteworthy, however, that 
a great number of them date back to the reception of a more or less 
serious cranial injury. Their situation is variable; no part of the brain 
appearing to be exempt although certain forms are more common in 
certain situations. Thus, tuberculoma is most common in the cere- 
bellum, syphiloma in the basal meninges, endothelioma in the meninges 
of the subtentorial region, cysts in the cortex, cholesteatoma in the 
temporal lobe, teratoma in the pituitary body and mid-basal region, 
etc. 
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The brain may be greatly displaced by tumors. It is usual to see, in 
brains hardened in situ by cai*otid injections before removal, that the 
lips of the cerebellum and the medulla are crowded down into the 
foramen magnum. This displacement is most pronounced in cere- 
bellar growtlis, and it probahl}- accounts for the sudden death, after 
lumbar puncture, in cases of tumor (Fig. 118). Marketl dislocation of 



Fig. 118. — Brain* of Adult who Oif-d Sttddknly ArrKR Withdrawal ok Fi.uid ry Lumbar 

Funiturk. 

Note cyst of left cerebellar lolie; also hernial moiiUl of medulla and cerebelliini crowded into foramen 
magnum, the imprint of the margin of which i.s .shown by dotted lines. 


the falx, as well as of the nervous structures, may occur in cerebral 
growths (Fig. 125). 

Sjanptoms. — These are usually divided into: (1) General or under- 
lying symptomsj due to the progressive increase of intracranial tension, 
and (2) special or localizing symptoms, which depend upon the part of 
the brain involved. 

(1) The general symptoms of brain tumor are (1) headache, (2) 
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nausea and vomiting, and (3) choked disk; and vertigo and convulsions 
are added to this triad by many clinicians. It is to be noted that 
pressure symptoms which characterize acute lesions (namely, rise in 
blood-pressure, slow, vagus pulse and Cheyne-Stokes respiration) are 
conspicuous by their absence. 

These three (;ardinal symptoms are prassure phenomena merely, 
and, irrespective of the nature, size, or situation of the growth, they 
may be present in the total absence of localizing signs. Thus, 
a growth of any kind may reach a considerable size and yet lie 
ill a silent area of the brain, involving association paths alone and 
Mocking encephalic processes too obscure for our detection. Again, 
a small tumor no larger than a pea can obstruct the iter and lead 
to an internal hydrocephalus, producing general symptoms but no 
localizing signs whatever. Thus it is that subtentorial tumors may 
lead, early in their course, to severe pressure symptoms, whereas in 
tumors of the frontal regions they may be long delayed. 

Uvnihichc is usually of a diffuse, dull character, and in early castes may occur only 
at certain times of the day, most often in the morning hours. It may be frontal, occip- 
ital, or on OIK* side; but its situation is rarely of any localizing value, unless it happens 
to he constantly referred to one spot, which proves tc*nder to ])ressure or percussion. 
This featun* may indicate an underlying growth which has arisen in the membrane 
and is |)r(‘ssing against the skull. Headache is probably due to pressure or disloca- 
tion of the dura or of its expansions (the falx, and tentorium) for, of the cranial con- 
t(*nt, this membraiK* alone is sensitized.' Intracranial pain of some form or other 
and at some stage of the disease is rarely absent; it may be insufferable. 

Vomiting may be abs<*nt or only ap[M»ar at rare intervals, and it may or may not 
be attend(‘d with nausea. It oft(*n occurs irrespective of food; it is often projectile; 
it often occurs only in the early morning hours. I have seen cases in which the head 
could not be raisinl from a recumbent posture without immediate vomiting, though 
other symptoms were entirely latent. This condition continued for weeks in one 
patient from whom a frontal lobe tumor had been successfully removed. Whether 
\'omiting is tine to irritation of a separate center in the medulla, whether from 
stimulation of the vagus cemter itself, or whether associateil with the dizziness and 
ducj to auditory nerve disturbances from stasis, is not clear. When present it leads 
to rapid loss of weight and strength. 

Choked di.sk is one of the most reliable signs of tumor, though it must be remem- 
bered that the cerebral edema in cases of Hright’s disease may lead to changes in the 
retina -the so-called albuminuric retinitis "-which are. for the most part, indis- 
tinguishable from it. In reality I believe the process to be the saim* (p. 101). The 
swelling may vary from a slight blurring of the edgc*s of the disk, with tortuosity of 
the veins, to an intense swelling of the nerve heail of seven diopters, accompanied 
with hemorrhages. The (nlema likewise* often spreads out over the retina. It must 
be kept in mind that a high grade of choked ilisk is not incompatible with well 
})res(»rved vision, as llughlings Jackson first pointed out. Vision does not fail until 
I lie nerve begins to undergo atrophy. The two eyes are not always eipially involved, 
’hough this does not offer much help in localization. An involvement of one eye 
•lone, liowever, may be taken as a probable indication that the growth implicates the 

^ The dura, however, is only sensitive to a pull or pressure, not to an incision, 
suturing, etc. 
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corresponding side of the brain and is not far removed from the hack of the orbit. 
Tlie choking from tumors wiiicii are remote —subtentorial ones, for example— is 
bilaterally equal. 

In ctises of tumor one or more of these three cardinal symptoms 
may be absent at any given time, and through the entire course of the 
disease it is possible that all three of them may never have appear(»d. 
There are cases in which vomiting is the only symptom ; others with 
headache alone; still others in which failing vision has h'd to the acci- 
dental discovery of a chokeil disk. Some degree of headache, how- 
ever, is usual and may figure as the only symptom until late in the 
diseixse. 

Certain tumom may reach a large size and give practically no indi- 
cation whatsoever of their pi’esence. This can occur with the soft, 
infiltrating gliomata, which destroy brain substance as they progress 
(the same may be true of an alxscess), and hen(‘e lead to no general 



Fuj. 119. — Lakci: Glioma of I.kft Pkkfkontal Lobr Comfukssino ani> I)kfoumin(! Hioht 
Fkontal Loiie without Invahiun. 

* Mental symptoms observed for only two weeks precediiiK deatli. 


pressure symptoms, and, when in a silent ”, area, to no local ones. 
Thus an autopsy may reveal an entirely unsuspected tumor, jiarticu- 
larly in cases of frontal-lobe involvement, for the slow alterations in 
mentality may have passed unnoticed even if they were ^present. In 
one of my cases general pressure symptoms with change in disposition, 
etc., had been observed for only two weeks, and yet at operation a large 
irremovable glioma was found (Fig. 119), involving both frontal lobes. 
A further detailed review of the history then brought out the fact that 
for a year he had been somewhat irritable and had shown less interest 
in and less aptitude for his work — symptoms which had passed unno- 
ticed by most of his relatives and intimates. 

(2) Localizing symptoms indicating the site of the tumor may or 
may not be present, according to whether the portion of the brain 
involved by the pressure or destruction of the growth gives symptoms 
which, in the present state of our knowledge of cerebral function, are 
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recognizable by our crude methods of examination. It may here be 
emphasized that cases of brain tumor may present localizing symptoms 
alone, with no general pressure symptoms; just as, the reverse may 
occur. Thus, an infiltrating glioma may originate in some area, irritation 
or paralysis of which gives symptoms which clearly indicate the part 
of the brain involved, and yet no pressure symptoms may have appeared. 
It is for this reason that signs of focal irritation Jacksonian epilepsy, 
for example — or focal palsies should lead to early exploration, provided 
the seat of trouble is surgically approachable, in the hope that a 
small and removable growth may be the offending agent. 

Briefly, in consideration of what has already been said of the function 
of different cerebral areas (p. 155), some of the more important localizing 
symptoms of tumor are its follows: 

Tumors of tlie precentnd gyrus. A growth in or nc?ar this electrically excitable 
strip of cortex usually leads first to epileptiform fits of a focal and spreading (Jack- 
sonian) character; later to paralysis, which is progressive in the same groups of 
muscles. There is an increase of deep reflexes due tf) degeneration of the pyramidal 
tra(?t. 

Tumors situaU^l in the postcentral convolutions are apt to lead to fits of this same 
character, but they are commonly preceded by a s(‘nsory aura. Recognizable 
sensory ilisturbanc(‘s for the modalities of pain, temperature, and, more rarely, touch 
may appear during the further ailvancement of the growth. 



FlO. 120. — (il.lOMA <)K Lkkt Pahietai. Lohe, with Mcltiim-k TTemouuh.acks. 

General syinptoins relieved by deeoiiipre.ssioii for many niontiis. Local symptoms were hemian- 
cstiu'sia, lieniianopsia and visual word-blindness. 


Tumors in the parietal lobe may also lead to Jacksonian attacks preceded by 
sensory symptoms. A degree of aphasia is apt to be present when the left angular 
gyrus is involved, with especial loss of understanding of written words and letters 
(word-blindness). On the advance of these tumors there may be some permanent 
<listurbance with sensation of the cortical type (involvement of extremities more 
than trunk) on the contralateral side of the body; also disturbances with muscle 
sense, posture sense, or sense of position in space; also inability to recognize the 
form or consistency and to name objects placed in the affected hand — asterognosis. 
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It is to be remembered tliat a ccinsiderable shutting off of afferent impulses, namely, 
sensation, necessiirily affects the exwution of normal movements, so that conditions 
simulating involvement of tlie pyramitlal tract accompany an extensive lesion of 
this area. Growtlis in this situation when deeply placed oftentimes compress the 
optic radiation, leading to hemianopsia (Fig. 120). 

Tumors of the frontal lolte may Ih> difficult to localize, for slight disturbances in 
mentality may long pass unnoticed (Fig. 1 17). Mental attributes are altered, par- 
ticularly when the lesion occupies the left frontal lol)c aiul its prefontal area. Mental 
torjwr, loss of memory, irritability, change of habits, etc. (Fig. 119), may go on to 
actual imbecility. It is not unco^nmon to find frontal-lobe tumors at autopsy among 
those who have been confined in asylums. In their backward extension, motor 
aphasia or irritative .symptoms from implication of the precentral motor strip may 
occur. C'ases have been recorded of tumors in the so-calletl writing center at the 
ba.se of the second frontal convolution as.sociated with pure agraphia. 

Tumors involving one orcijy- 
ital lohe or the optic railiation 
(Fig. 121) cause hemianopsia; of 
both lobes, l>rmdm‘ss. Occa.^ion- 
ally color vision may be affected 
alone. 

Tumors of the temporal lobe 
may attain a large size without 
marked symptoms, unlc*ss they 
involve the lower motor centers. 
On the left side, however, when 
the? superior tc'inporal gyrus is 
involved, they may lead to pro- 
nounced aphasia due to word- 
deafne.s.s. When tlu* apex of tlie 
temporal lobe has be(‘n invaded 
and the uncinate gyrus affected, 
there arc di.sturbances of ta.ste 
and smell, and cortical convul- 
sions may occur, preced(‘d by 
a gustatory or olfactory aura. 
Peculiar attacks of a dreamy or 
**remini.scent'^ state have l)een 
described as characteristic of tu- 
mors in this situation. 

Tumors of the mesial surface and of the carpus callosum are rare and give no 
distinctly clmracteri.stic symptoms. Disturbances of intelligence are common in 
the latter and thus they resemble frontal-lol>e lesions. 

Tumors of the basal ganglia lead to pres.sure on the internal capsule and thus 
involve the chief motor and sensory pathways to the cortex, leading to hemiplegia, 
hemianesthesia, hemiataxia, or hemianop.sia. Lc.sions of the thalamus are apt to 
cause athetoid movements or tremor of the oppo.site limbs. The deep reflexes may 
be increased; the superficial absent, — Babinski’s too phenomenon in particular. 
Muscular .sense and stereognosis are usually affected. The complex function of the 
ganglia makes it difficult to ascribe definite symptoms to lesions there, and being 
inaccessible they are .suitable for decompressive measures only. 

Tumors of the corpora quadrigemina lead to a staggering gait, to a tendency to 
fall to one side and backward, to a failure of sight and hearing, to nystagmus and to 
palsies of the ocular movements without true paralysis of the oculomotor nerves. 
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Despite the earJy serious symptoms they produce, owing to obstructive hydro- 
cephalus, these tumors may reach a large size (Fig. 122). * 



Fii:. 122 . — Miii-U)N«jiTriiiNAi. Skction of Braix to Show Lakck (Ikowth Okicji.vatino iv tub 

( 'oKPOit A < ju A l>Ki(iKM I N A . 

Noto iiilatutioii f)f third voiitriolo; ul.so coiiipre.ssioii of corebelhiin and di.docatioii of .spleniiim of 

cori>u.s crullo.*<ijiii. 
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Tumors of tlie crura cerebri, of the pons, and elsewhere in the mid-brain, though 
localizable, likt* those of the cori)ora quadrigeininu, are not accesvsible for openi- 
tiv(^ removal and are usually 
unsuitable for simple decompres- 
sion, for the reason that they 
are apt to lead to oI)struc- 
tive hydrocephalus -a condition 
which not only serves in tinu* to 
mask the localizing symptoms, 
but also to prevent relief from 
the usual palliative measures. 

Tumors of the cereheUum are 
fretpient, often within easy surgi- 
cal access, and, as a ruh*. easily 
localizabh*. They l<*ad early to 
general symptoms owing to clos- 
ure of the channel of e.xit for 
the cerebrospinal fluid. Hence, 
choked disk occurs in a larger 
proportion of cases and earlier 
than with tumors primarily in- 
volving the cerebral hemispheres. 

As Stewart and Holmes have 
emphasized, we must distinguish 
symptoms due to intrinsic or 
intracerebellar tumors from those 
<lue to extracerebellar tumors. 

In intracerebeilar tumeyrs, in addition to the usual pressure symptoms, vertigo is com- 
monly present, with the apparent movement of self or of surrounding objects. 
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Fi«. 123 . — Meningeal ENnoTHELioMA of Right Cere- 

BELIX>-PONTlNE RkI'ESH, ElKVATED FROM It« BeD. 

Note flattening of pons and e.xcavation by pressure of 
lateral lobe of cerebellum. 
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Focal symptoms are shown by disturbances of the musciilnturc on the same side of 
the body as the lesion: these are a staggering gait; a tendency to full in a particular 
direction, often toward the side of the lesion; ataxia of a coarse variety and muscular 
flaccidity, both more marked in the limbs on the side of the lesion; nystagmus, 
particularly on looking toward this same side; a iwculiar j)osture of the head, which 
may l>e tilted toward the lesion and rotated toward the opposite siile. h'its of an 
unusual character may also be present. There is apt to be local temlerness on 
pressure over the suboccipital region, greater on the siile of the lesion. CVrebral 
nerve symptoms are usually absent. 

ExtracereMlar tumors favorable for operative n'lnoval often lii' in the cvrehvUo- 
pontine recess and cerebral nerve symptoms are always present. These growths are 



Fu;. 124 . — Teratoma of the Fituitakv Hody whic’h c ai skd Hitkmporai. Hemianoi'^mia ani> 
Aukkstei) Sexeal Development. 

suppo.sed to arise from the acoustic nerve and tinnitus with unilateral deafness is 
often the first symptom. They enlarge .slowly anil it may be years before* some 
pressure palsy of the facial, abducens, or trigeminal nerve occurs (Fig. 12.'!). The 
growth in time compresses the lateral lobe of the c«*rebellurn and pons, wh(*n local 
symptoms similar to those recounted above will put in an appearance. General 
symptoms also may ultimately a|)pear from closure of the iter, though they may be 
delayed for years. 

Pituitary body tumors (Fig. 124), from their proximity to the back of the optic 
chia.sm, affect the fibers passing to the nasal half of each retina, leading to a bitem- 
poral hemianopsia (cf. Fig. 88, p. 166). Symptoms of acromegaly may accompany 
them. There may be no choked disk, but primary atrophy of the nerves occurs from 
pressure. Severe headache is common; also vomiting. Amenorrhea and loss of 
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sexual power are present, as a rule. Sir Victor Horsley has successfully operated on a 
considerable number of these cases. 

Tumors arising in the bones j and especially those from the craniol base, are common 
and often give characteristic syiiiptons. This is particularly true of growths which 
invade the middle fossa from the nasopharynx anti sphenoidal cells, for they affect 
the trigeminus and oculomotor nerves early in their invasion of the cranial chamber. 
As they pick out the cereljral nerves in this way they are often mistaken for a luetic 
process. 

In summation it may l)e said that although l)rain tumors may be 
present and give no symptoms, it is the rule for them, even when in 
silent areas, to give general symptoms of brain pressure, and when in 
other areas it is the rule for them to give symptoms which render many 
of them lo(*alizal)le. Ilow'ever, even to the most expert, there may 
arise signs which are most misleading, due oftentimes, as Collier has 
emphasized, to secondary disturbances, su(*h as focal edema or other 
vascular changes which afTe(;t areas remote from the i)rima]*y lesion. 

Diagnosis. — There are three things to be considered: (1) The 
existence of a growth, (2) its situation, and (il) its variety. Though it 
is usually a matter of no difficulty to recognize the presence of a tumor 
whim the general symptoms are outspoken it must be remembered that 
thiw may he wanting entirely, and if no focal symptoms are present, in 
other words, if the lesion affects a silent area, all signs maj" fail. This 
is a frecpient experience with tumors of the frontal, the temporal, and 
the right parietal lobes. 

When tumors are localizable we may infer something as regards their 
nature, since tumors of certain kinds have seats of predilection, as has 
been ])ointed out. The course of the disease, character of onset of 
symi)loms, the age of the patient, and the presence of concomitant 
lesions also ai<l us in determining the variety of the lesion. 

Tumors may bo closely simulated by abscess, by gummatous men- 
ingitis, by ependymitis and acquired hydrocephalus, and, most impor- 
tant of all, l)y the cerebral symptoms of chronic nephritis. 

Abscess most commonly follows otitis moilia or cranial injuries. Fever and 
leukocytosis, though not always ]>resent, arc more j)rohable than in tumor. The 
symptoms occur more acutely than in tumor, and though they may persist over 
a long period of months, they often show entirely (luieseenl intervals. 

(iumniatous mrnhi(jitis and t)ther forms of cerebral lues may give symptoms 
identical with tumor. A vigorous antiluetic treatment may clear up the diagnosis, 
even if invj)lv(MU(*nt of the cranial nerves, the “ebb ami flow'' of symptoms, etc., 
are not suHicieiitly characteristic. It must always be remembered that the symp- 
toms of a glioma oft(*n subside temporarily under iodids and mercury, and so the 
“therapeutic test*’ may be misleading. 

Primary rjwndymitls with ventricular hytlrops may closely resemble those cases 
of tumor which, early in their course and before there arc localizing symptoms, lead 
to obstructive hydrocephalus. Both conditions result in bilateral spastic paralysis 
if the lesion is symmetrical. Occasionally there is a unilateral dilatation of one 
ventricle in ependymitis. A fluctuation of symptoms is more probable in epen- 
dymitis than in hydrocephalus from tumor. A cytological examination of the 
lumbar fluid may help. 
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Chronic fiephritis is often characterized by headache, vomiting, and so-called 
albuminuric retinitis*/* in other words, by general symptoms of tumor without 
signs of a local lesion. In some of theses cases the urine may show little change and 
yet the cerebral symptoms be marked; in many cases of tumor, on the other hand, 
albumin and renal elements may be present in the urine. Hence it is that diagnostic 
confusion may often arise. 1 have senm so many cases of ‘‘albuminuric retinitis’* 
which prove to be the choked disk of tumor and vice versa, tliat I doubt whether 
there are any actual distinguishing features between the two processes. In nepliritis 
the symptoms are doubtless due to cerebral edema, as Bramwell was one of the first 
to suggest, and they may be relieved by a decompressive operation or by a withdrawal 
of fluid from the lumbar region, just as may the symptoms of acute serous menin- 
gitis. Even in the presence of uremia with convulsions, possibly also due to 
pressure anemia, the acute symptoms may thus l)e warded off. 

Lumbar puncture as a diagnostic or thera|M'utic measure, however, must be 
employed with great caution in these cases, for should the condition prove to b<» one 
of actual tumor, sudden death may follow the withdrawal of a considerable amount 
of fluid. Many fatalities from this source have been recorded. It is unfortunate 
that bacterial, cytological, or chemical examination of the fluid does not serve to 
differentiate between the two processes. Such examinations are helpful only in the 
presi'nce of infective meningitis, whether it Ixj of pyogenic, tuberculous, or syphilitic 
form. 

Further, it must not ho forgotten that the first symptoms of tumor may arise 
through cortical irritation or from sudden hemorrhage into the tumor; so that 
Jacksonian epilepsy and apoplexy are symptomatic diagnoses which are not uncom- 
monly made without due regard for the process underlying them. “Apoplexy** in 
a young individual, without evidence of general arterial disease, must always be 
open to suspicion. Extreme anemia, chronic leaebpoisonimj, and thromlmis or 
embolism may at times simulate brain tumor. 

A radiograph may occasionally prove of value, tho\igh on the whole it is most 
disappointing as a diagnostic aid. It is of particular value in the recognition of 
basilar tumors like those of the pituitary fossa, which have led to deformation of the 
sella turcica or ab.sorption of bone. 

Course and Prognosis. — There is such great variability in the 
nature, situation, rapidity of growth, and complications of cerebral 
tumors that no definite data can be given under this heading. A slow- 
growing endothelioma may be tucked away for years in the lateral 
recess and give few symptoms, until they suddenly unfold owing to 
obstructive hydrocephalus. I have removed one of these tumors from 
a patient who had had unilateral deafness for twelve yeai*s, but in whom 
general pressure symptoms had only been present for three weeks. On 
the other hand, wdth an infiltrating glioma symptoms may be present 
from the onset and their progression rapid. The counse of any growth 
may suddenly be altered by hemorrhage (Fig. 125), by occlusion of ves- 
sels leading to areas of softening, by edema, and by hydrocephalus. 
When pressure symptoms occur, with headache, vomiting, and choked 
disk, prolongation of life for more than a few months need not be 
expected; when they are absent patients may live for years. 

Occasionally, by natural processes, the pressure from the tumor 
may be relieved. This can occur in two ways: (1) In childhood, when 
the intracranial pressure may serve to separate the cranial bones and 
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lead to a marked enlargement of the head, and (2) either in childhood 
or adult life, when a superficially placed growth sucjpeeds in causing 
a pressure atrophy of the overlying area of skull. Both of these proc- 
esses accomplish what palliative operations accoiflplish — namely, a 
decompression; but, unlike the operative decjompressions, they do not 
save the patient's vision, for a degree of pressure from within necessary 
to open the sutures or absorb the bone will almost certainly lead to an 
optic atrophy before this is accomplished. Tumors which have been 
thus decompressed may attain an enormous size (Figs. 126 and 127). 

In still another way natural processes may serve to prolong or even 
to save life; namely, when tumors undergo degeneration. Sir Victor 
Horsley has commented on the occasional disappearance of brain 
tumors which have once been exposed at operation, and in the 100 cases 
of brain tumor which have come under my observation, I have seen 2, 
possibly .3, cases which seem to corroborate his astonishing statement. 



FlO. V2iJ. -liAmiK (iuOMA PlilMAKILY INVOLVING RiGllT CENTRAL CONVOUTTION AND CaESINO 
Hemihlkgia and Hemianehtheaia. 

Extensive hernia tliroiiKii larfce bone defect made directlv over tumor. Death some months later 
from liemorrhaise. Clot shown at X. 


Allan Starr has had a similar experience with long periods of latency in 
certain cases of tumor. This usually is due to the cystic degener- 
ation of a glioma. 

The average duration of life in cases of brain tumor is said to be 
three years. We have seen, however, that under certain circumstances 
they may last for a normal lifetime; on the other hand, that they may 
lead, without warning, to sudden death from medullary involvement, 
after hemorrhage, lumbar puncture, edema, etc. Hence the prognosis 
is most uncertain. In the great majority of cases ultimate cure is not 
to be expected. There are few cases, however, which cannot be symp- 
tomatically benefited and in whom life cannot, at the same time, be 
prolonged by medicinal or, better, by surgical measures. 

Treatment. — Aside from such simple measures as serve to palliate 
the severity of given symptoms (the coal-tar products for headache, 
with morphin as a last resort: bromid preparations for convulsions, etc.), 
we have long stood helpless in the presence of a brain tumor. 
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Our chief therapeutic reliance is placed on antiluetic measures, in 
the often vain hope that syphilis may be at the l)ottom of the trouble. 
It is, therefore, the custom, and usually, though not always, a proper 




Fig. 126. — Xohui-aw (jlioaakcom.v Wkigiiixcj .‘{(Hi cjm. IIbmovkd khom Bhain Shown in 

Fhj. 127, WITH Fatal Bkhui.t. 

One of the largest recorded tumors. 

one, to institute a vigorous course of this so-(;allcd sj^ecific treatment. 
There are certain cautions to be oliserved for (1) certain forms of 
gummatous tumors may be very I'esistant to the iodids and mercury, 
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theri^py, and a time favorable for surgical removal of a growth may be 
passed by, owing to a diagnostic misinterpretation ofc the therapeutic 
improvement. It may be noted further that the active iodid therapy 
may greatly upset the digestive functions and perhaps may lead to 
nutritional disturbances in addition to those which the pressure-vomiting 
may itself occ^asion. 

It may be said that when there is an urgency of symptoms, par- 
ticularly with an advancing choked disk, operative measures must be 
resorted to at once and the drug treatment resumed only after the 
immediate pressure symptoms have been relieved. If, on the other 
hand, the symptoms are not urgent, a vigorous medicinal treatment may 
first l>e tried. Horsley, in 1890, endeavored to get clinicians to agree 
upon a definite proljationary period of drug treatment for these moder- 
ate cases. He then suggested six or eight weeks as tlie limit of time, after 
whicli, if cure has not resulted, the advisability of surgical measures 
must be contemplated. Starr, in 1803, jdaced the limit of time at three 
months — a period which he doubtless would modify to-day, in view of 
the great technical advances made in our methods of relieving pressure 
in these cases. It must be emphasize<l that improvement in subjective 
symptoms alone is not a sufficient justification for the prolonged con- 
tinuan(!e of the specific treatment; the matter must hinge entirely on 
whether there is at the same time a subsidence in the choked disk. 
Hence, freciuent examinations of the fundus, with measurement of the 
degree of swelling, frecpient tests of the acuity of vision, and records of 
the visual fields are alisolutely necessary. Judgment in these matters 
needs special training, not possesse<l even l)y many ophthalmologists. 
Using tile condition of the eye-grounds as the main criterion, it may be 
found unwise to prolong medicinal treatment even as long as Iloi-sley 
has suggested. 

If in any case surgical measures may seem advisable, there are 
two ends we may have in view; one of them merely to alleviate the 
symptoms, the other to cure hy I'emoval of the growth. 

Palliative operations are appropriate to those cases of inaccessible 
or accessible and non-removable growths, in which headache is insufTer- 
able or in which there is threatened blindness. These symptoms being 
due to pressure, relief is lirought about by making a defect in bone and 
dura through which the i)rain may protrude in the form of a cerebral 
hernia — by decompression, in other words. The mere prolongation 
of life, unless it be made better worth the living, does not justify such 
a measure, and consequently when there arc extensive paralyses 
through invasion of important tracts by the growth, or when lilindness 
is already present, one naturally refrains from such a temporizing 
uicasure. All operating neurologists have doubtless gone through the 
perioil of decompressing tumor eases in the vain hope of restoring some 
degree of vision after its total failure. Imleed, when atrophy has 
‘>nce begun, it may be impossible even to hold the process at a stand- 
still. 

Decompressive operations, on the other hand, performed early 
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in the disease are often of brilliant success. Since many tumors are 
slowly progressive, all symptoms may disappear even for years after 
such an operation, and, provided the tumor occupies a silent area, 
patients may I'esume their occupations with apparent normal vigor 
and health. Thus, paradoxical though it may sound, cases of brain 
tumor which present general symptoms alone, with no localizing 
signs whatever, are, in a certain respect, the most favorable ones for 
surgical intervention. I have had a number of patients in whom, 
after decompressive measures, there has been a practical disappearance 
of all symptoms over periods up to five years — not perhaps surprising 
when we consider that tumors which lead to no mechanical ilisturbance 
may last for yeare even in an intact cranium. Again, in a number of 
these cases localizing symptoms have appeared some months after 
the simple decompression, and it then has been possible to locate and 



Fiort. 128 aud 129. — Hernia Two Months ani> Eighteen Months after Dkcompuehsiox 

FOR Tumor. 

Showing great size whicii may be attaine<i by protrusion, wiien unprotected by iiiuscle. C'ase of 
niesially placed growth of left occipital lobe. 

remove the growth, the patient, in the interval, having been spared 
much suffering and his vision having been saved. There are a number 
of conditions which militate against the success of these decompressive 
measures; among them obstructive hydrocephalus, for when this is 
present the cranial defect simply allows the ventricle to fill to a greater 
extent and does not greatly lessen the cerebral tension. 

There are various methods advocated for the making of these 
cranial defects, and it may be said in passing that not only a defect 
in the bone, but incision or removal of the dura as well, are essential 
to their efficacy. Depending on the size of the growth and the degree 
of cerebral tension, there will be a protrusion of the exposed cortex of 
variable size. Whether from edema, from vascular strangulation, or 
from rupture of nerve tracts, the function of that part of the cortex 
which protrudes is more or less interfered with, and hence it is desira- 
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ble, as Siinger has emphasized, to decompress over a comparatively 
unimportant area, his choice in right-handed patients being the right 
postcentral field. There are, however, disadvantages in this, since, pro- 
tected only by scalp, should the protrusion becomtf large there results 
either an obtrusive swelling (Figs. 128 and 129) or, worse, the incision 
may break down and a fungus cerebri result. It is for this reason that 
a decompression hernia should l^e protected by taking advantage of 
the temporal muscle for cases of cerebral tumor, and of the suboccipital 
muscles for cases of subtentorial growths, which, owing to the sub- 
ilivision of the cranial chamlier made by the tentorium, had best be 
decompressed at the occipital base. 



Jio. 130 . — Skktcii to Show the Relation of the Bone Defect to the Underlying Cortex 
AND THE .Area of the Jmtter which w’ill Herniate in the Subtemporal Decompressive 
Operation. 


The temporal muscle overlies a fairly silent area of cortex (Fig. 130), 
especially on the right side; the underlying bone is for the most part 
thin; and a unilateral defect will usually suffice to relieve pressure 
symptoms, though in some cases a bilateral operation may be necessary. 
I prefer to make the operation by an intermuscular method (Fig. 131), 
splitting the temporal fibers. This allows of a perfect closure and 
the muscle prevents undue and unsightly protrusion. Care must be 
taken not to injure the meningeal artery in rongeuring away the bone, 
and not to divide the vessel when the dura is incised. 

The view has been held by some neurologists that it is better, in 
case a tumor is localizable, to decompress directly over it. This 
does not seem wise, particularly in vascular tumors, for the disloca- 




Fhjh. 132 and 133. — Cabe op UNLorAi.iZAiii.E I’umok SiiowiNti Situation and Hehult of Sub- 
temporal ])Kf’OMPKKHBION 3'EN DaYH AFTER OPERATION. 

Note inconMpicuoii.s decree of biilffinR- Immediate .mibHidence of all sympioiiiH. 


tion of the brain which follows may lead to extensive hemorrhages 
into the growth, owing to rupture of its delicate vessels. I usually 
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prefer, in these cases of tumor of doubtful removability, to perform 
a subtemporal decompression first, in order to ftelieve symptoms 
(Figs. 132 and 133), and after some days or w^ks to expose the 
tumor itself, for if it prove to be inoperable the bone flap can then be 
replaced. 

In tumors which unquestion- 
ably lie in the subtentorial region 
a suboccipital decompression is 
preferable (Fig. 134), for only in 
this way is there a chance that 
the change of position of the 
striKJtures may lead to a re-open- 
ing of the ventricular exit in case 
obstructive hydro(^ephalus is pres- 
ent. I think the operation should 
))e a bilateral one, with the re- 
moval of a wide area of bone; 
namely, from the superior crest to 
tlie foramen magnum (including 
the removal of its dorsal half), 
and from mastoid to mastoid (Fig. 

154). The exposed dura is then 
removed entirely. If properly pre- 
served the muscles and galea can 
be resutured in layers. Drainage 
is undesirable and should never 
be employed in any decompressive 
operation (for technic, see p. 275). 

Curative Operations. — Though yearly increasing in number; though 
new areas of the brain are, with our better powers of diagnosis, con- 
stantly being invaded; and though, on the whole, operations are being 
undertaken at an earlier stage of the disease, nevertheless the number 
of successful ('iiscs of extirpation with permanent and complete restora- 
tion of function still remains lamentably few. The}" are, however, 
certain to increase with the correction of what Horsley calls “the 
vulgar error of regarding surgical treatment as a demicr ressort” Statis- 
ics, gathered lai’gely from post-mortem records, regarding the remov- 
ability of tumors, are most misleading, and it is perhaps remarkable 
that the oft-quoted figures from 4 per cent. (Oppenheim) to 9 per cent. 
(Starr) are as large as they are since they represent, for the most part, 
terminal conditions. 

(Iranting that a tumor is localizable and in an approachable situation, 
there are a number of questions to be taken seriously into account in 
considering the advisability of its attempted removal. Among them 
are: (1) What is the nature of the tumor?— a matter which concerns 
the possibility of so outlining the growth that recurrence is unlikely, 
for a partial removal is worse than nothing. (2) How great a loss 
of function has the tumor already produced? (3) Will an improve- 



Fi<i. 1.S4 . — Cask of Scmioccipital Decom- 
PKKssioN, Showing “Choss-bow” Incision 
AND Slight, Well-piiotectbd IFeknia. 

A tumor was successfully removed from 
the left liiterul lobe two yeai’s after this de- 
compressive operation. (Cf. Fig. loii, p. 274.) 
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ment in symptoms follow its removal or, on the other hand, will symp- 
toms be increased? In other words: in how far are they due to 
actual destruction and in how far merely to pressure? 

These questions cannot all be answered concisely, but it may 
be said that there is small hope of permanent recovery from an infil- 
trating tumor; that the wide areii of removal necessitated in its 
attempted extirpation increases the functional loss already j^resent ; and 
that unless it be small it had best be treated by a simple decom- 
pression, in the remote hope of its undergoing degeneration. Jf. 
however, a tumor is encapsulated, it is remarkable in how great a 
degree function may be restored; showing that pressure alone has had 
much to do with the paralyses. In one case of removal of a 
large cystic subcortical tumor of the postcentral region 1 liave 
seen a rapid and almost complete recovery from the pre-existing 
hemianesthesia and hemiplegia. Then, too. the experience of the 
laboratory with experimental extirpation, as well as of the clinic in 
removing areiis of the pre- and postcentral convolutions for epilepsy 
show us how great is tlie functional restorative power of the l)rain. 
This applies even more to the association fields than to those registering 
sensation, particularly of the special senses, and those presiding over 
motion; and it is particularly true of the cerebellum. As Horsley 
has emphasized, however, one rarely, if ever, needs to remove normal 
tissue, whether of cerebrum or cerebellum, in order to gain access to 
a growth: "areas of the brain may have to be incised or pushed aside 
for this purpose, rarcl}' extirpated. 

Though the details of operative methods will be left for a later 
section, certain principles of especial importance in operations for the 
removal of tumors must be considered here. 

A Primary Deject Versus an Osteojilasiic Flap , — By whatever metliod tlie opening 
in the skyll may I>e made, a witle area of dura must he exposed, so that whc*n opened 
there will be a generous margin of normal cortex on all sides of the growth. It is 
Horsley's custom, I believe, in all cases to remove the bom^ entirely, purposely 
leaving a large defect, and one hesitates to diverge in any respect from his 
unquestionable leadership in these matters. I much prefer, however, for work on 
the exposed parts of the cerebrum, to make a large osteoplastic flap, so that, if 
possible, it may be replaced after the tumor has been removed. If decompression 
is urgently called for, a subtemporal operation may be performed at an earlier sitting, 
or else the subtem|K)ral bone may be rongeured away after the flap has been elevated. 
Only in the suboccipital approach to the cerebellum is the bone deliberately removed 
on ^th sides of the merlian line as a primary step. 

In operations on the vault the flap is made above a tourniquet by a special technic 
to be described, so that there is little, if any, bleeding: and it is most unusual ever 
to see any evidence of shock occasioned by the procedure. I am aware that it is 
a common belief that cranial operations are prone to cause “ shock," but it is a per- 
sonal conviction, due to the careful observation of blood pressure changes in these 
operations, that so-called shock, in the majority of cases, is due either to loss of 
blood or to cerebral trauma (concussion) brought on by injtidicious methods of 
entering the skull. 

Shall the Operation he Done in One or Two Stages ? — One must share in the patient's 
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aversion to an operation in two sittings, especially if it necessitates, in a weak indi- 
vidual, a second anesthetization after a short interval of a few days. Operative 
shock is the chief reason, as I understand it, of advocacy of the “tw’o-stage^^ opera- 
tion. If, how'ever, tliere is no undue loss of blcKKl and no clPangcs in arterial tension 
shown by a blood-pressure apparatus, a somewhat prolonged single anesthetization 
is, I think, preferable to a repeated one. 

For these reasons I have, until recently, adhered to a omvstage procedure. 
Bleeding, however, in tumor cases sometimes occurs in sj)ite of all precautions, and 
if difficult to control may reejuire the placement of gauze over the dura, the closure 
of the wound, and a secon<l-stagc operation. Owing to this complication and to the 
fact that the patient took his anesthetic badly, 1 was forced to postpone the ojxuiing 
of the dura in a recent operation. Five days later the wound was reopened, the 
bone flap reflected, the dural flap made, and a subcortical tumor removed from the 
parietal lobe without the patient^s being aware of any manipulations until he felt 
the i>ain of suturing tlie scalp at the time of closure. I have since had two similar 
experiene(\s in whicli a second-stage operation was performed with the administration 
of primary am'sthesia mer(‘Iy for tlie closure of the scalp wound. Should such 
a procedurci prove to lx* possible in other cas(\s it will furnish, I believe, a better 
reason for a two-stage operation than has been heretofore advanceil. 

The Principle oj Dislomtwn , — There is one faet«)r to be observed in cerebellar 
operations, particularly for ttiiiiors of the lateral recess, which I think is of imi)or- 
tanc(*; namely, that of the outward protrusion of one lobe while the other is l)eing 
pressed to the side; and such a dislocation is only possible when a free bilateral 
opening in bone and tlura has been made with exposiire of both lobes. In this way 
easy access to the tumor is gained, and tliere is less liki^lihood of affecting the medul- 
lary centers by pressure than in the unilateral method advocated by some surgeon:;, 
who have even found it necessary to extirpate a jxirtion of the cerebellar lobe in 
order to expose these freely accessible tumors. Not only can this principle of out* 
ivard (lifslocittion hv uscmI in order to gain more room for intracranial manipulations, 
but also a lumbar puncture with withilrawal of cerebrospinal fluid during the coun'>e 
of an o])eration may often be helpful to a surprising degree in cases in which the 
cerebrospinal fluid <loes not escape tlirough the cranial wound. With an open 
skull, lumbar puncture can be performed with no risk of fatal medullarj' com- 
pression. 

The technic of some of the more difficult operations cannot be entered into here, 
as they are not sufficiently worked out to justify ilefinite conclusions. Thus, Sir 
Victor Horsley’s remarkable expericaice in the removal of tumors of the pituitary 
body by an approach under the temporal lobe ' is not likely to be repeated by other 
than specialists in neurological surgery. Indeed, it may be said of most operations 
for brain tumor that for their successful completion they require special training in 
neurology and an (^special technic not likely to be acquired by the general surgeon. 

There are certain details which may be mentioned in closing this section, the 
general technical methods being reserved for a succeeding one. Position . — I think 
it is wise to have the pati(uit placed on the table in the position de.«ired for operation 
before the anesthetic is administered. This is ])articularly important in cerebellar 
cases, in order to assure free respiration, unimpeded by an uncomfortable posture. 
Anesthesia. — Ether, without question, must be regardcul, in this country at least, as 
the anesthetic of choice, for there are certain elements of danger in the lowered 
blood-pressure of chloroform narcosis which more than offsets the possible lessening 
of bleeding under this dnig. An expert professional anesthetist should be employed. 
The most painstaking hemostasis must be observed in the scalp, in the bone with 

’ Continental surgeons have advocated an approach under the frontal lobes from 
directly in front, and Krause has once exposed the sella turcica in this way. 
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wax, and in the brain witli sterile cotton. The patient’s head should be elevated; 
the 0 |)erating-room warm; and a more or less constant hot irrigation (llo^ F.), as 
Horsley advocates, may be iiseil to prevent local cooling of the exposed brain. In 
all cases a blood- pressure apporaius should be usihI anil a running record of arterial 
tension kept, for this furnishes the earliest warning of impending shock. Further, 
an artificial respiration apintratus (incomparably superior to the arm-to-arm method) 
should be at hanil, for an already burilened respiratory center may be thrown out of 
function during the manipulations of the brain, delicate though they may bo; for 
we have alreaily notevi under ‘‘Compression” that breathing stopalong before? ces- 
sation of the heart-beat, wliich under artificial respiration may. be kept up indefi- 
nitely. A number of patients have Ikvii rescued in this way. Enucleation.- An 
encapsulateii tumor may be shelled out of its bed, with but little bleeding, by careful 
manipulations and the pm|H»r use of cotton, which I prefer to hot irrigations as 
a hemostatic. When the cortex is to 1 m' 4ncis<‘d above a tumor which has not r(*ached 
the surface, the individual cortical ves.st‘ls radiating from it must be do\d)ly ligated 
with delicate strands of split silk and the cortex incised between the ligatures. 
Below the cortex tliere is often surprisingly little bleeding. The brain must be 
carefully separateil from the gmwth with smooth, fairly blunt ilisseetors, and if 
bleeding occurs a pleilget of cotton is placed in the gap while another side is worked 
U|K>n. In this way. by slow di.s.section, the tumor can often be cleanly outlined with 
but little loss of blood and the production of no shock. The attempt to hurriedly 
dislocate a tumor outwanl by plunging fingers into thi* brain is atrocious. There 
should be a legal penalty impo.se<l for ‘‘s|M?tMling” in brain .surgery. 
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SOME SEQUELAE OF INJURIES AND DISEASES OF THE BRAIN* 

Among a multitude of complications which may appear at an early 
or late date after encephalic lesioiLs, I shall select four for brief con- 
sideration here. 

1. Hernia Cerebri and Fungus Cerebri. — The combination of 
a defect in the skull and dura and an accompanying increase in intra- 
cranial tension, whatever may be its cause, lead to a cerebral hernia 
or, in other words, to a local protrusion of the exposed area of 
brain tlirough the defect. When, in addition to this combination of 
factors, there exists an open wound of the overlying scalp, so that the 
protruding nervous tissue is exposed, a fungus ^ or prolapsus cerebri 
results — a much more serious condition, owing to the liability of infec- 
tion and subseciuent meningitis. A protrusion of the brain covered by 
intact soft parts carries no risk of life and may even save it by warding 
off fatal compression; a protrusion which bec'omes exposed, which 
granulates, necro.ses, and leaks cerebrospinal fluid, is almost always 
fatal. 

In tumors we have just seen that the deliberate establishment of 
a hernia may be a desirable thing and may serve to relieve the symptoms 
of brain pressure produced by the increased tension within the 
unyielding walls of the skull. We have seen, too, that such a relief 
from pressure may occur by natural processes, either by a hernia, 
which forms at a point where a growth has led to absorption of the 
overlying l)one, or in the young by the general separation of the sutures. 
The latter condition represents the most perfect and ideal form of 
decompression for tumors, and is, indeed, so perfect that no protrusion 
of cortex occurs through an operative defect made for purposes of 
exploration under these circumstances. 

A widespread but erroneous idea prevails, that under all circum- 
stances the mere exposure of the brain on opening the dura will lead 
to a protrusion through the dural opening. On the contrary, unless 

* It may be saiil that the designation “fungoiil” is here confined to herniaa which 
are denuded of scalp and does not include the so-called fungating tumors which 
arise from <lura or bone, anti are usually ulcerated and granulating sarcomata. 

VOL. Ill — 16 



242 


SURGERY OF THE HEAD. 


there is some abnormal increase in tension, whether from a pre-existing 
lesion or injuries attributable to the operation, the brain should recede 
somewhat under the atmospheric pressure. It is to be borne in mind 
that even though no tumor, hydrocephalus, edema, or other cause of 
increased tension be present, an increase of brain pressure may be 
brought about by an improperly conducted operation ; for an operative 
approach associated with trauma which leads to edema or, worse, to 
cortical lesions will cause a protrusion, and further, venous stasis will 
do the same thing, whether it be due to a low position of the head or 
to the congestion produced by a badly taken or poorly administered 
anesthetic. Such a protrusion during a simple exploratory operation — 
in epilepsy, for example, when there were no previous tension dis- 
turbances — may prove a serious embarrassment to the operative 
procedure and may interfere particularly with the accurate approxima- 
tion of the dura at the time of closure. Should this complication 
occur there are various ways in which it may be overcome: by simple 
elevation of the head; by pricking the arachnoid membrane and allow- 
ing cerebrospinal fluid to escape, w'hich it may do in large amounts, par- 
ticularly if the condition is due to stasis; or, if these fail, by a lumbar 
puncture, which will almost invariably lead to a sufficient sul)sidence 
of the protrusion to allow the necessary accurate closure of the incised 
dural edges. 

Herniie established for decompressive purposes in tumor may 
reach an enormous size if they are unprotected by overlying muscle, 
and particularly if the growth has caused an obstruction to the outflow 
of cerebrospinal fluid. A fungus cerebri, formerly a comparatively 
common sequel of exploratory operations for brain tumors, is to-day 
rarely seen, owing to the greater efficiency of the present-day methods 
not onh' of entering the skull but of closing the operative wound. 

In acute lesions associated with any degree of cerelu’al injury a 
hernia is inevitable, provided there is a defect in the skull and dura. 
The defect it.self may have l^n of traumatic origin or have been 
surgically made. Thu.s a compound fracture of the skull, associated 
with a dural injury and with contusion or laceration of the brain, leads 
to a prolapse of brain through the defect; and if the pia and arachnoid 
have l)een injured, or if pre.ssure has been sufficient to rupture them, 
the .soft tissue of the encephalon is forced out through the external 
wound. If intracranial pressure l)e great this tissue prolapse may 
occur through even a small cranial defect, such as may be made by a 
gunshot wound; and in ca.ses of operation for intracranial hemorrhage, 
as in apoplexy, when there is a high degree of tension, the brain pressure 
may l;e so great as to rupture the protecting pia and arachnoid as soon 
as the dura has been opened. 

It is important, therefore, in all operations which disclose tension, 
to observe the greatest possible care not to injure the leptomeninges 
in opening the dura. For even the slightest break in these membranes 
may lead to rupture of the cortex, with subsequent exudation of blood 
and edema into the tissue and a greatly exaggerated protrusion. Par- 
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ticularly when there is infection of a prolapse it is remarkable how 
extreme may be the swelling of even a small portion of the brain tissue. 
A fungus as large as a fist may be excised and in a few days be replaced 
by another equally large through the same opening. 'Large portions of 
the brain may be lost by gangrene or necrosis of a prolapse. There 
is apt to be a constant discharge of cerebrospinal fluid and, indeed, 
the ventricle may often lie opened by the process. 

In all cases of cortical wounds it is to be remembered not only 
that a local increase of tension will be the immediate result of an extrav- 
asation into the tis.sues, but that edema, possibly of some days’ dura- 
tion, will also follow. In operations for the removal of brain tumors, 
as well as in accidental traumatic lesions, swelling, with increase of 
tension, will result. In tumors this swelling may serve to fill up, in a 
short time, the large cerebral defect which may have been left by the 
extirpation, and only after a period of ten to twenty days will there 
be a gradual recession of the swollen brain leading to a concavity at 
the seat of the cranial defect in case the bone has been permanently 
removed. 

Inasmuch as a cerebral hernia is solely a mechanical consequence 
of increased tension, the process is one to be controlled and not one 
to l)e combated. To exert pres.sure against a forming hernia is as 
obnoxious a practice as the strapping of the head of a hydrocephalic 
child in the hoiie of checking the hydrops. A reduction in size of the 
prolap.se by this method serves merely to cause compression symptoms. 

Herniai which are established by intent should lie made in such a way 
and in sucli a situation that there is no likelihood of their reaching 
an undue size and no chance of their reopening the clo.sed wound 
by pre.s.sui’e from within. Hernias which occur through accidental 
wounds must be covered, so far as possible, by external soft parts 
and protected with the greatest care against possible infection during 
their active stage. They will of themselves subside in time and the 
protrusion will give place to the depression which is normally present at 
the seat of a defect when there is no increjuse of intracranial tension. 

It may be mentioned that there normally is present an opening in 
the cranial chamlwr; namely, at the foramen magnum, and that a 
protru.sion in varying degree of the neighboring intracranud contents — 
that is, of medulla and posterior lips of cerebellum — takes place through 
the opening in all cases of increjised tension whose effects reach the 
subtentorial parts of the brain. (Fig. 118, p. 222.) 
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2. Epilepsy. — This term, like many another, is traceable to the 
ancients, and its derivation' indicates the existence of a belief in some 
supernatural agency — a “falling on” — a meaning, as Gowers points 
out, which is not entirely absent from our “seizure” or “attacks.” 
We have ceased to consider it a “sacred disease” without anatomical 
lesion, but even now the seizures, regardless of their cause, are apt to 
be looked upon as the malady itself — so little has our knowledge 
advanced. Without the loss of consciousness “epilepsy” is a mis- 
nomer, and a convulsion is merely one distressing manifestation of a 
kaleidoscopic variety of cerebral lesions. In epilepsy, as the term 
has come to be used, either of these cardinal symptoms may be absent, 
for there may be convulsions without loss of consciousness, or simple 
lapses of consciousness without convulsion. The term epilepsy, as 
the name of a disease, must be used grudgingly. 

All of our present knowledge, drawn from experimental as well as 
pathological sources, goes to show that the epileptic fit originates in 
the motor cortex. A convulsion, epileptiform in type, can, indeed, 
be elicited by faradization of the normal precentral convolution, so 
that, by cortical irritation alone, this characterizing symptom of 
epilepsy can be simulated in the absence of any pathological lesion. 
Convul.'^ive seizures similarly can be induced by other than mechanical 
forms of irritation. Thus, the toxemia occurring in renal disease 
may lead to convulsions (eclampsia); convulsions frequently occur 
at the time of the first dentition; they may be excited supposedly l)y 
reflex irritation from other extracercbral sources, as the gastro-intestinal 
canal, from errors of refraction, from nasal or aural polypi, etc.; they 
are a feature of certain morbid states of the central nervous system, 
designated as hysteria. The epileptiform conv\ilsions characterizing 
many of these conditions, even when the immediate cau.se is removed, 
may persist as “epilepsy,” particularly should there be an inherited 
tendency to nervous diseases and should “the epileptic habit of spon- 
taneous discharges” accpiired. 

We are, however, chiefly concerned with epilepsy which is due to 
definite organic lesions. And here again there is confusion in regard 
to the large group of so-called idiopathic or e.s.sential epilepsies, in which 
it is often impossible to determine even histological alterations in the 
cerebral cortex, far from there l)eing any gross lesion; for many adhere 
to the view that all individuals in whom epilep.sy has become estal)lished 
possess some definite organic lesion, however small, which, under 
varying circumstances, becomes the inciting cause of the motor dis- 
charge or attack. 

Organic, in contradistinction to idiopathic epilepsy, however, is 
usually typified by so-called focal or Jacksonian attacks, preceded 
by a more or less definite aura. This symptomatic differentiation 
cannot always be relied upon, for cases even of reflex epilepsy may 
have distinct focal manifestations; and, on the other hand, organic 
epileptic attacks due to a definite organic lesion may have none. 

Etiology and Morbid Anatomy. — As indicated above, nothing 
definite is known of the pathology of the so-called idiopathic epilepsy. 



BOMK SEQUELili OF INJURIES AND DISEASES OF THE BRAIN. 245 


Cortical gliosis, nuclear changes in the cells, sclerosis of the cornu 
ammonis, and other encephalic lesions, constitutional disturbances 
associated with rachitis, a persistent thymus and* lymphatic state, 
and many other conditions have been advanced as causal agents in 
the disease. On the other hand, a large number of gross lesions, acute 
or chronic, may be provocative of convulsive seizures which may become 
established as epilepsy. Thus, acute disturbances, traumatic or in- 
flammatory, whi(.*h chiefly affect the cortex (an area of encephalitis, 
the (rompression of an extradural clot, focal hemorrhages or lacerations 
of the cortex itself) may lead to a series of epileptiform seizures, indis- 
tinguishable from focal or general epilepsy, as the case may Ije, and 
which may or may not permanently subside as the lesion heals. Chronic 
irritation from scars, from corticodural adhesions, from depressed 
fragments of bone and other foreign agents, or from defects of one 
sort or another secondary to encephalic injuries, may lead to the so-called 
traumatic epilepsy. Whether the lesion itself is the source of irritation 
or the chronic neurogliar erhanges which it sets up is immaterial. 

Epileptic convulsions, often of a general, though usually of a focal 
type, may follow meningitis, seemingly the result of cortical adhesions; 
tliey freciuently occur in cerebral syphilis; they are a common symptom 
of Ijrain tumors, in fact, often the inaugural symptom of those growths 
whi(jh originate in or near the cortex adjoining the central fissure; 
they may be incited hy the cortical changes set up l>y an area of soften- 
ing, after throinliosis or embolism; and epileptiform attacks are common 
in dementia and other degenerative cerebral processes. 

Possil)ly one of the most common forms of injury which leads 
ultimately to epilepsy is that incidental to parturition — the birth 
palsies; 60 per cent, of them, according to Gowers, are followed sooner 
or later by this complication, and when we consider that the cases 
which later on are recognizable as Little’s disease represent necessarih" 
a serious and widespread lesion, and that presumably an enormous 
number of infants receive at birth some trifling cerebral injury which, 
from lack of symptoms, is overlooked, may it not be that many cases 
of so-called icliopathic epilepsy dating from childhood can be safely 
attributed to tlie effects of early traumatism? 

It may be noted that the motor area of the epileptic's brain seems 
to be unduly excitable to electrical stimulation, and that focal or 
general seizures can be elicited on faradization more easily than from 
the normal cortex. 

We may see from these paragraphs that epilepsy or epileptic con- 
vulsions may be symptomatic of a great variety of lesions, many of 
which, at their inception or in an early stage of their progress, may 

' That there is something back of the lesion itself, some circulatory change, some 
disturbance with the cerebrospinal fluid circulation, as Kocher believed, or some 
auto-toxic agent of metabolic origin, which is the torch to set off the discharge, 
cannot be doubted. Cholin in abnormal quantity has been found in the cerebro- 
spinal fluid of epileptics at the time of the attack and is thought by some to be the 
exciting agent. In this connection see Julius Donath. Zeit. f. phys. Chemie, 1903, 
vol. xxxix., p. 526. 
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have l>een amenable to relief from surgical measures; and some of them 
even in a late stage continue to be so. 

Symptoms. — From the motor manifestations alone we may divide 
the cases into two groups: (1) Those in which the convulsion regularly 
begins in a certain group of muscles, spreading possibly into other 
groups, and finally involving the entire body (focal or Jacksonian 
epilepsy), and (2) those cases in which the seizuio is general from the 
outset. Cases included in the second group may, in their earlier 
history, have presented focal symptoms and still earlier may have been 
nothing more than “fainting spells.” Many cases of epilepsy which 
may progress in severity to its major form {grand mal) may begin with 
these mild attacks of so-called jyctit mal, and, indeed, in advanced 
cases a series of these “mild” seizures, with a momentary lapse of 
consciousness, may alternate with severe general convulsions. 

A definitely focal lesion of the cortex situated elsewhere than near 
the “ motor gA^rus ” may lead to epileptic attacks which are charac- 
terized by general convulsions; nevertheless precon vulsive symptoms 
designated as an aura may, even in these cases, serve to point out the 
primary source of irritation. These symptoms may be of a sensory 
type and affect either the modalities of common sensation or the special 
senses. Thus, attacks which originate from the postcentral area may 
be ushered in by paresthesia, numbness and tingling, or burning or 
painful sensations in an extremity or in the trunk or face; those origina- 
ting from the occipital lobe l)y visual impressions, lights, or colora; 
those from a lesion in the uncinate gyrus by gustatory or olfactory 
impressions. There is an aphasic type, in which there may 1)0 an in- 
augural disturbance with speech, either on its sensory or motor side; 
a psychic type, in which perverted ideas dominate consciousness and 
automatic acts may be performed; a cerebellar type, characterized by 
vertigo with opisthotonoid spasms, etc. 

When the attacks are due to a lesion which encroaches upon the 
precentral convolution they begin with a focal twitching, which may in 
some attacks remain limited to the uncontrollable rhythmic movement 
of a single finger or toe or corner of the mouth, or in others may spread 
to adjoining groups of muscles, whose movements are subservient to 
areas of the cortex adjoining that primarily involved in the lesion. 
Hence, by the spread or “march” of symptoms, the entire musculature 
of one side of the body, and finally of both sides, may become involved. 
It is characteristic of many cases of focal epilepsy for the seizures to 
abort before the convulsion has involved the entire body and before 
consciousness is lost. The patien., therefore, is often able accurately 
to describe the progressive steps of an individual attack; and even 
though the attacks increase in severity and number they always retain 
their original initial character, unless some alteration by operation or 
otherwise has been made in the focal lesion. 

Though these, in l)rief, are some of the characterizing features of the 
seizures in organic epilepsy, it must be emphasized, in accord with 
Allan Starr, that no sharp line of distinction can be drawn between 
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them and the symptoms which are present in many of the so-called 
idiopathic cases. 

Diagnosis and Prognosis. — From the historyf as well as from 
associated symptoms, we may often gain some knowledge in cases of 
focal epilepsy of the underlying lesion, whether it be due to syphilis, 
to a brain tumor, to a traumatic injury of adult life or dating from 
birth, or to disease of the cerebral blood-vessels, etc. It is important 
to do so, if possible, inasmuch as many of these lesions are favorable for 
surgical measures, and the earlier they are removed the better is the 
prognosis as regards cessation of the epileptic seizures. It may be 
said that the longer epilepsy has existed the greater likelihood there 
is of establishing what we, for better understanding, call '' the epileptic 
hal)it.'' In long-standing cases, therefore, even after the removal 
of some lesion to which the trouble can be definitely attributed — as 
a depressed spicule of bone, a cyst or tumor, or adhesions — the symp- 
toms are apt to persist even though their evident source of origin has 
been removed. 

Treatment. — From a medicinal standpoint the treatment of the 
symptom “epilepsy*’ is a most unsatisfactory one. Aside from 
those cases which arise in adult life and are definitely due to syphilis, we 
are practically limited to general hygienic measures, with regulation 
of the diet, attention to the bowels, careful abstinence from mental 
fatigue or excitements of all kinds, and to the use of bromids. In 
their various preparations the bromid salts serve in many cases to 
inhibit the attacks, and thus symptomatically to benefit the patient. 
This is particularly true of many of the idiopathic cases; less so in those 
due to a definite organic lesion. Indeed, it is a familiar experience to 
find that patients suffering from traumatic epilepsy improve on the 
withdrawal of bromids, after they have been taken over long periods 
and have been found ineffectual in completely controlling the seizures. 
Tlien there are disadvantages in the drug when taken in large amounts 
over long periods, for it dulls the intellect, often upsets the digestion, 
and may apparently lead of itself, apart from the disease for which it is 
given, to ultimate mental deterioration. Of drugs other than the 
bromid preparations borax has been given a high place. 

An individual attack preceded by a distinct aura may sometimes 
be averted by a sudden muscular or mental effort, by inhalation of 
amyl nitrite, l)y strong smelling salts, or, in case the attack starts in 
a single extremity, by firmly grasping it or even placing a ligature about 
it. When the attack is under way the clothes should be loosened and, 
if it can be done without the exertion of too great force, a gag may be 
inserted between the teeth to prevent tongue-biting. One not infre- 
quently, however, sees worse lesions of lips and teeth produced in the 
effort to pry the mouth open than would otherwise have been found 
in the bitten tongue. Vomiting sometimes occurs at the end of an 
ittack and the patient should be turned on his side to prevent chance 
nhalation of vomited matter. 

In statics epilepiictis, a grave, often fatal condition, in which a series 
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of fits follow one another without intervening return to consciousness, 
chloroform should be administered to the point of muscular relaxation 
and a large dose of chloral hydrate should be given per rectum. Hypo- 
dermic injections of hydrobromate of hyoscin or morphin are also 
recommended. 

For the general education and regulation of life of the incurable and 
idiopathic forms of epilepsy in general, the colony system, such as that 
established at Sonyea, New York, possesses many obvious advantages. 



Fio. 135. — Drawing of Field of Operation in a Cahe of Focal Epilephy with Vocal Speech 
Aura, Seco.ndary to a Corticomeningeal Lehion dub to llEMOiiKiiAfiE, the Rkhult of a 
Perforating Bullet-wound. 

Note corticodiiral adhe»ion8 centering at a cortical 8car, X, under which the iniMnile lay. Uesultfl 
of cortical ntiniuiation are indicated. 


Surgical Treatment . — From what has been said of the pathological 
lesions underlying many cases of epilepsy, it is evident that the condition 
must often be preventable and that once started it can often be checked 
by operative measures. It is preventable through proper surgical 
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treatment of these traumatic lesions, which, unrelieved, lead to epilepsy 
in a large number of cases. Thus a failure to elevate the fragments in 
depressed fractures, or to remove cortical clots in Ciise of intracranial 
hemorrhage, the slow organization of which leads to adhesions, may 
leave a focus of irritation which could have been avoided. When 
traumatic epilepsy has once become established there is less chance of 
operative relief, and it is a common experience, even with such cases as 
the one depicted (Fig. 185), in which cortical adhesions could be easily 
separated and a bullet buried just under the surface could be removed, 
to find that removal of the initial sources of the disturbance does not 
lead to a cure. Nevertheless in cases of traumatic epilepsy it can be 
definitely stated that should the attacks present any focal symptom, 
the patient should be operated upon as soon as possible after their first 
occurrence, for the likelihood of betterment diminishes rapidly with the 
long continuance of symptoms; further, that even though the attacks 
are not completely and permanently stopped by the operation, they are 
apt to be lessened in severity and their interval prolonged, provided the 
operation discloses some lesion w’hich can be removed, as adhesions, 
a depressed fragment of bone, or a foreign body. 

It is chiefly toward these cases of traumatic epilepsy that most 
surgical measures have been directed. As the result of the original 
injury, often a compound fracture, many of the patients possess a defect 
in the skull, and it has been supposed by many that closure of the open- 
ing would have a beneficial effect. Hence plates of silver, celluloid, or 
what not, have been fitted into or over the defect and plastic operations 
of the Muller- Kdnig type have been devised to secure a re-formation of 
bone to close the opening. It is a personal belief that enlargement of 
the defect, with the assurance gained that there is no depression of 
fragments about its margin, would be more likely to inhibit the inciting 
cause than would a successful firm closure of the bony opening. The 
chief desideratum is to secure an absence of adhesions, and this w’ould 
only be possiWe, in ciise the cortex, meninges, and skull have been 
bound up together in a cicatricial mass, by covering the cortex with a 
new dural covering which possesses an intact endothelial surface. A 
defect of itself, as is well known in other and non-traumatic conditions, 
bears no ill consecjuences; but the closure of a defect over an adherent 
scar embracing cortex and meninges is usually found to have a worse 
effect than the further enlargement of the opening, for in the latter case, 
with a fluctuating opening, there is less dragging upon the cortex brought 
about by the variations in the size of the brain due to the cardiac and 
respiratory waves. . 

Less difficult for surgical measures are the traumatic cases, in which, 
with no cranial deformity or loss of substance, a subdural hemorrhage 
has occurred, the absorption of which has left adhesions which prove 
to be the source of irritation. In case they are localizable, that is, if 
they lead to focal epilepsy, so that they may be exposed and broken 
down at an early date, there may be no further symptoms. If the 
operation is carried out carefully and dryly and if the wound is closed 
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with exact dural approximation, there is no more likelihood of a re-form- 
ation of adhesions than after their separation from between serous 
surfaces elsewhere in the body. The same rules apply to the epileptic 
attacks brought on by the adhesions after meningitis. I have seen a few 
remarkable “cures” follow upon the bilateral separation of the wide- 
spread filmy adhesions which characterize these conditions. In other 
cases when, from one cause or another, there has been a simple thick- 
ening of the arachnoid without adhesions, I have seen groat benefit 
follow the extensive opening of the arachnoid spaces, accomplished by 
tearing with a needle the non-vascular membrane as it bridges across 
the sulci, thus allowing of some local alteration in the cerebrospinal 
fluid circulation. 

Cases of focal epilepsy which ow'e their origin to the irritation of 
a new growth are usually cured by its removal, even though a large 
defect is left, which must undergo a slow process of cicatrization and 
which Avould seem consequently a favorable starting-point for a spread- 
ing gliosis. In one of my patients^ focal epilepsy of a severe and ad- 
vancing type had for six years been the chief manifestation of the lesion 
— a subcortical cyst, evidently involving the cortex at the depth of the 
central fissure — ^and on its removal the seizures abruptly ceased. 
It is always to be borne in mind that focal epilepsy may be the only 
symptom of a new growth arising near the central fissure, and Starr 
gives this as one reason why all cases of focal epilepsy should be explored 
upon the first definite appearance of the symptom; for this offers the 
chance of discovering at an early and removable stage a tumor which 
otherwise would in time prove fatal. 

In cases of focal epilepsy, whether or not a definite lesion has been 
demonstrated at operation, Horsley long ago advocated the removal by 
extirpation of that section of the precentral gyrus, stimulation of which 
serves to produce the same movement as that which ushers in the 
convulsive discharge. The idea that a circumscribed lesion leads to the 
focal discharge w’ould naturally suggest this operative measure, in the 
hope that removal of the group of over-irritable cells would remove the 
cause and that the resultant scar \vould not necessarily lead to similar 
motor discharges. This operation demands of the surgeon especial 
knowledge, not only of cerebral topography and of the newer methods 
of cortical stimulation, but also especial skill in performing bloodless 
extirpations. It has not, however, in its results, proven a method of 
exceptional value, and the cases suitable for its employment are few. 
I have extirpated cortical areas from the precentral gyrus, or from the 
postcentral gyrus when there has been an inaugural sensory aura, in 
about 15 cases. Some of them have unexpectedly resulted in cures; 
1 or 2 that promised to be especially favorable, owing to the cir- 
cumscribed nature of the initial movement (thumb and corner of 
mouth), were not benefited. 

There are a number of other surgical measures of questionable value 
which have been not only advocated, but carried out in the attempt to 
find some method of cure for the general run of cases. They are based 
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on more or less hypothetical views regarding the imniediate causation 
of the fits; but signal success has not followed their employment. 

Two of the more widely followed procedures ha>^ been those sug- 
gested by Kocher and by Jonnesco. Both of them are based on the 
belief that sudden alterations in the circulatory supply to the brain, 
whether from hyperemia or anemia, are in many individuals the pre- 
cipitating cause of the attacks, and there are many clinical and 
experimental facts which lend support to this view. Kocher’s operation 
consists in the making of a simple, large defect in the cranium, possibly 
a bilateral one; Jonnesco’s consists in a bilateral removal of the superior 
cervical ganglia of the sympathetic nerves. 

The lesions leading to epilepsy vary so greatly that it is impossible 
to lay down any definite rules, either for the selection of those cases 
which may seem suitable for surgical measures or for the method of 
operating itself. In preparation for this section I have reviewed the 
records of those cases which in the past five years have been referred 
to me for surgical treatment and have obtained a late report from those 
who were subjected to operation. 

There have been 128 cases in all, of which number only 59 have been 
operated upon, showing that there has been a considerable sorting out 
of unfavorable cases. It is often a matter of mood, however, rather 
than of intelligent selection, for at times against my better judgment 
I have been induced to operate and have unexpectedly found and 
corrected conditions which have apparently resulted in cure. On the 
other hand, cases promising to be most favorable, both before and at 
the time of operation, have proven dismal failures. 

Of these 59 cases, in 40 the attacks have been focal; in 19 general. 
There have been 7 cases of epilepsy associated with brain tumor; 24 
following birth or infantile palsies of one sort or another with a great 
variety of lesions, from simple adhesions to large porencephalic defects; 
20 following traumatism in the adult, many of them unfortunately of 
long standing and some who had undergone previous operations; 18 of 
miscellaneous kind, including hemorrhagic pachymeningitis, hydro- 
cephalus, adhesions following meningitis, syphilis, and a number of 
'‘idiopathic’^ cases with focal symptoms, but no discoverable focal 
lesions. 

Of these 59 cases, 12 have remained free from attacks for periods 
of from one to five years and hopefully regard themselves as permanently 
cured. Most of them have received no bromid therapy since the 
operation. These figures compare almost exactly with Starr’s. Of 
course, cessation of attacks for only a year cannot be regarded as 
evidence of a "cure.” I have had a patient in wdiom, after a cranial 
injury, attacks appeared for a time, subsided, and did not reappear 
until after an interval of forty years. 

Of the remainder, 80 express themselves as improved, many of them 
as "greatly improved.” The time since operation varies from five 
years to six months. The more recent operations can hardly be included 
tor it is an almost invariable rule for patients to feel a subjective im- 
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provement after operation, even when there is no apparent lessening 
of attacks. This may be something more than the effect of the 
exploration, per se;' as .1. W. White explains it, and may l)e a result of 
the cortical exposiii'e, or altered vascular condition, or, more probably, 
removal of drugs and renewed efforts on the part of the patient to 
regulate his habits. 

In the cases recorded as ^'improvecr^ there has been a distinct 
lessening of the atta<*ks in numl)cr or severity; in one of them there was 
a temporary return of seizures after a year ami a half. In these cases 
before the operation the record of seizures^ varied from one severe 
attack monthly to many, both mild and severe, in the twenty-four hours. 
Improvement does not always immediately follow the operation; on the 
contrary, there may l)e only a gradual subsidence of the attacks. One 
notable fact, observed by many, is that patients, whose seizures before 
the operation were not controlled by bromids, afterward become 
much more susceptible to the influence of these salts, even in much 
smaller doses. 

In 17 of the 59 cases there was no improvement; 2 of them have 
since died in status epilcpticus. 

The operations performed in these 59 cases were most variable, 
including .separation of adhesions, 21; extirpation, Vi; evacuation and 
removal of cysts (useless when porencephalic), 6; tumor cases, extir- 
pation, 4, decompression, 0; opening of arachnoid spaces, 9. In several 
there was a combination of these procedures, together with the estab- 
lishment of a defect (Kocher) in the cranium. 
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3. The Psychoses and Insanity Following Cranial Injuries. 

— Aberrant mental processes are a common result of injuries to the 
head. We may consider (1) their immediate and (2) their late mani- 
festations. 

(1) The Immediate Disturbances , — In reviewing the symptoms of 
concussion and contusion some of the acute symptoms have been 
recorded. After the usual initial period of unconsciousness the patient 
remains stunned or dazed for a variaVde period. He suffers from 
headache; becomes dizzy; is somewhat nauseated on change of position; 
is often in a dreamy condition of sopor, from which he can be aroused 
for a few moments with an apparent feeble grasp of his situation, but 
into which he soon lapses again. He may pass from this dull, stuporous 
state into an active one, accompanied by violence, delusions, disorienta- 
tion, and delirium. This condition may become protracted over a period 
of a few weeks and represents a primarn traumatic insanitj/. There 
is often fever. Forcible restraint of these patients is at times necessary. 

('omplete recovery after these symptoms with a defective memory 
of the events connected with them is not unlikely, even in the extreme 
cases; and it is quite probable that they are often due to states of acute 
edema. I have seen patients in whom compression symptoms, even to 
the point of medullary paralysis, were present, and in whom a decom- 
jiressive operation disclosed an abundance of sterile fluid under pressure 
(acute serous meningitis). 

(2) The Late or Residual Disturbaiices . — These occur in a gi‘oup of 
cases which make a satisfactory and early recovery from the injury, 
but show after-effects — the so-called post-traumatic neuroses.’’ These 
patients complain of sensations of pain on pressure or paresthesia of 
one sort or another, often referred to the seat of the primary external 
injury. They have attacks of dizziness, irritability, and nervousness. 
Their traits may change; formerly good natured, they become brooding, 
moody, introspective, irascible, and even violent at times. They are 
forgetful, make stupid blunders, are slow of thought, have no power 
of concentration, and hence their capacity for continuing their former 
occupation is greatly lessened. There is often excessive sensitive- 
ness of the head to jars or noises, and a stooping posture is not 
tolerated. Natural sleep is affected. They are most intolerant of 
alcohol or tobacco in amounts previously taken without ill effect. 
They are very susceptible to febrile disorders. Though no objective 
signs accompany these complaints, they are so uniform from case to 
<*ase that the symptoms cannot be regarded as other than genuine. 
I'hey are a frequent source of litigation. Epilepsy not uncommonly 
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occurs and attempted suicide is not unusual. These patients often 
clearly develop a secofidanj traumatic insanity. 

There seems to be no definite relation between any special types 
of lesion and the particular form of psychosis which may follow . Simple 
concussion or contusion, with or without definite fracture, fractures 
of the base or of the convexity, cranial injuries leading to loss of sub- 
stance or otherwise, gunshot injuries, and other forms of lesion may 
at times provoke these symptoms in varying grades. No more docs 
there seem to be any definite relation between the situation of the 
cerebral lesion and the occurrence of these symptoms, though one 
w’ould suppose that injuries of the frontal lobe w'ould be most likely 
to lead to them. Doubtless a constitutional peculiarity, inherited 
weakness, or alcoholism predisposes to post-traumatic psychoses. 

No surgeon fails to see a number of these unfortunates. They 
appear again and again in the same hospital w^ards, or more often 
w'ander from clinic to clinic in the vain hope of securing some surgical 
relief for their miseries. Many of them, particularly when cranial 
defects or local scars are present, are subjected to operation and re- 
operation at various hands. They are received with scant welcome, 
and when weary of their complaint the w^ard discharges them un- 
treated,^’ with a diagnosis of traumatic neurasthenia or neurosis. 
They finally wear out the patience and sympathy even of their home 
people. Little wonder that there is often an attempt, sometimes 
successful, at self-destruction. 

Treatment. — As is the case with many of the sequels of cranial 
injurj;, the treatment is largely preventive. We have seen that, 
particularly with the traumatic cerebral lesions of infancy, an immediate 
“recovery” without operative intervention may take place, and yet 
residual disturbances of serious import, appreciated only after some 
months, may remain. The same is true of adult lesions. Many of 
them doubtless are beyond the reach of our pre.sent methods of oi)erativo 
treatment, but as many more are within reach. The let-w'ell-enough- 
alone policy is a wi.se one to follow’ under many conditions, particularly 
when it is evident that recovery from the immediate effects of an 
injury will take place without .surgical interference; but when there 
is a likelihood that mental deterioration may follow’ .such a “recovery,” 
it is short-sighted to neglect any measures which may possibly lessen 
the probability of its occurrence. 

Preventive measures are limited to the period immediately follow- 
ing the injury. Needle.s.s to .say, wdien there is a palpable fracture of 
the convexity it must receive attention, particularly when it is com- 
minuted and w'hen the dura has been injured. If there is doubt as 
to the pre.sence of a depression it is better to explore and determine 
the fact. Subdural clots in particular must be carefully remove<l, 
and if po.s.sible a primary or a secondary closure of the dura should be 
made over a cortical laceration. Unless it will be in an obtrusive 
situation or on the forehead, it is better to err on the side of leaving a 
defect in the skull than otherwise. 
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More important are the cases without evident fracture, which are 
usually left to run their own course. This is pai1;icularly true of 
basal fractures: for when they are accompanied by subdural hemor- 
rhages, or when acute edema is present, leading to compression symptoms, 
a decompressive operation with evacuation of fluid, bloody or other- 
wise, and the establishment of a permanent defect under one or both 
temporal muscles, often serves not only to promptly check the imme- 
diate symptoms, but distinctly lessens the liability of the late ‘^neuro- 
ses.” I am fully convinced that properly conducted operations are thus 
of the greatest prophylactic value. Both l^ullard and Spiller, in their 
studies of the late consequences of cerebral injuries, have pointed out 
that the post-traumatic neuroses — other factors being equal — are less 
likely to follow in cases which have been subjected to operation than in 
those which have not. 

Aside from operation in the acute stage, too great emphasis cannot 
be laid on absolute rest and enforced quiet for a long period after the 
injury. These patients, like others, are apt to be hurried out of the 
hospital; and an attempt at too early a date to resume their former 
activities often results in a disastrous nervous breakdown. 

Operations for residual symptoms in their late stages are often 
most disappointing in their results. There is often some subjective 
improvement after the removal of a scar, the repair of a defect, trephin- 
ing under a local point of tenderness, etc. ; but usually the same symp- 
toms or others reappear and the patient again seeks a willing surgeon, 
until operation becomes a habit with him. Though in isolated cases re- 
markable and sometimes unaccountable cures follow surgical measures, 
even in patients having pronounced symptoms of long standing, they 
are most exceptional. 
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Insanity and Imbecility. — It is unaccountable that an idea should 
have arisen attributing microcephalus and other conditions of con- 
genital imperfection, as well as those of development arrested by 
disease, to a premature closure of the cranial bones. All of our knowl- 
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edge goes to show that an early closure of fontanel and suture is due 
to a primary failure of growth of the encephalon; not the reverse, a 
failure of growth due to a primary closure. Experiments by d'Abundo 
and othei*s show that animals whose skulls in early life have been 
firmly enclosed, so that there is no possibility of cerebral expansion, 
cannot survive. Even firmly closed sutures may give way before the 
pressure of growth. We see this even in young aclult life, as a separa- 
tion of sutures in acquired hydrocephalus, and in cases of tumor growth. 

The introduction in 1891 of linear craniotomy, which has led to 
innumerable operations said to have been followed by an improvement 
in mentality, is a lamentable instance of the furor opvrandi running 
away with surgical judgment. In this conne(‘tion Abraham Jacobi's 
address, “Non Nocere, ” delivered in 1894 before the International 
Medical Congress in Rome, should he read. 

Educational rather than surgical or medicinal measures are 
indicated in these unfortunate cases. There has been a liigh mor- 
tality in these operations, and though death cannot be lamented, 
the surgeon is not a barbarian to execute the helpless. It will become 
the duty of the state to care for these mentally deficient children, for 
the sake both of child and parents. 

Only when epilepsy or hydrocephalus is superadded to the defect 
can we have any expectation — and that a remote one- of benefiting 
the condition. An exploration may be justifiable in doubtful cases, 
to determine the nature of the lesion and in order to certify the prog- 
nosis — not with any expectation of allowing the brain to grow. 
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4. Cranial Defects and Their Closure.— Are cranial defects of 
them.selves prejudicial to the subsequent welfare of the brain? This 
question is such a many-sided one that a definite answer for all cases 
cannot possiWy be given. There is a tendency on the part of many sur- 
geons to regard the pulsating gap in the cranium as in a measure the 
cau.se of .some of the distressing post-traumatic symptoms which have 
I^een recorded in the preceding .sections, and hence to regard it as some- 
thing to be solidly closed if pos.sible. 

Arguments may be advanced for and against this view. There is 
no doubt but that we see a great number of patients suffering from 
headaches, local discomforts, mental derangement, epilepsy, and the 
like, in whom, from lo,ss of bone at the time of injury or from subsequent 
operations, there has resulted a defect too large for closure l)y natural 
processes of repair. Unless it can be shown that defects in general, 
including those not of traumatic origin, are attended with ill effects, 
and further, when they are of traumatic origin, that their closure leads 
to an improvement in existing symptoms, it is natural to infer that 
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the symptoms accompanying a defect are merely an expression of the 
cerebral lesion which was coincident with the cranial Injury. 

One or more defects normally are present in a oliiUrs skull. We, 
with malice aforethought, purposely make defects in certain operations, — 
as upon the Gasserian ganglion or when bone is removed for purposes 
of decompression. Kocher, indeed, goes so far as to believe that they 
exert a beneficial influence in cases of traumatic epilepsy, so that in cer- 
tain instances he even advocates their estaldishment as a therapeutic 
measure. Further, defects even of large size and resulting from serious 
traumatic injuries may not be accompanied by any untoward symptoms. 
A remarkable example of this has been reported l)y H. P. Frost (Fig. 
i;i6). For twenty-six years after an injury which resulted not only 
in an extensive laceration with sloughing of a larye part of the right 



Fio. 136. — Extensive Cranial Defect with Scrvival for Forty-one Years (ease of H. P. 


hemisphere, but in leaving a defect in the cranium measuring 6 by 
6 inches, the patient had no symptoms beyond a slight sense of fulness 
in the head. Then a progressively developing palsy came on, leading 
to the patient's death in an asylum fifteen years later. Certainly the 
cranial defect in a case of this kind played a small part in leading to 
the late mental deterioration, nor could its closure have benefited the 
patient in any way. 

I am myself inclined to the view that closure of a defect should 
be limited to those cases in which it is in an obtrusive situation and 
makes an unsightly deformity; to those in which local pain or tender- 
ness promises to be lessened; or occasionally when the patient has an 
obsession in regard to its presence. 

So far as the condition may affect, in one way or another, the progress 
of symptoms which result from the cerebral lesion, there may be advan- 
VOL. Ill — 17 




258 


SlJlUiKUY OF THK HKAO. 


tages in having an opening. It is presumably a wound of the dura 
associated with the defect which is of chief consequence, for witliout 
this the loss of bone should have no more effect on the brain than has 
the fontanel of the infant’s skull. When the dura has l)een injured 
as well as the brain, an attached scar will form, whether or not thei*e 
l>e a solid bony covering; ami it is debatable whether the irritation of 
such a scar is less when there is a defect which allows it to ])ulsate with 
the brain or when there is a soliil covering to which it adheres. The 
restoration of a smooth and unattached ilural surface is of chief moment, 
and if this can be accomplished it makes little difference whether 
the bone defect Ih 3 closed or not. A neurogliar proliferation which 
may have its origin in a cortical .scar will progress, whether there is 
an intact or oj)en cranium. There are many, however, who believe that 
closure of a gap in the skull re.'^ulting from traumatism is of the highe.st 
importance. Stieda, voicing von Hramann, has recently reported a 
series of 48 ca.ses from the latter’s clinic in favor of this view. 

Should a closure of the defect be considered advisalde there are 
several mea.sures open. At the time of the injury suspicious fragnuuits 
may be left in place (prtmari/ implantation), with drainage as a safe- 
guard .diould necvwis occur; oftentimes even a large, entirely dislocatcMl 
fragment may partially or totally heal in place. If, owing to laceration 
of the scalp, the condition of the wound is such that replacement 
seems unwise at the time, we may wait until it has become covered 
with healthy granulations, on which the jireserved fragnamt. alter 
sterili: 2 ation, may be replaced (intcrmaliarf/ implantation). Finally, 
if a wound which was compound has been allowed to completely cica- 
trize over the defect and it l)ecc)mes de.siral)le to clo.se it. we may select 
one of two methods, ily the hvUroplaMic method a shell of bone, 
Avith its overlying periosteum, is taken from elsewhere, as from the 
inner .surface of the tibia, and implanted in the reopened wound. It 
is no longer a common practice to u.se heterogeneous matca-ials for 
this purpose, as celluloid or .silver plates, though nature .'sometimes 
endures their insertion with charitable tolerance. Hy the autoplastic 
method a flap Is made, including the .scalp and the underlying periosteum, 
together with adherent fragment.s of the outer table, which have been 
chipped awiiy with a chi.sel or fine saw (Nicoladoni) as the flap is eleva- 
ted. This flap is then rotated on its pedicle, so a.s to close in the freshly 
denuded bone defect. The surface from which the flap has been 
taken is left to heal slow4y or it may be covered at any time by a skin 
graft. This is the .so-called autopla.stic method of Miiller and Kbnig — 
an improvement on a method of closing defects introduced in 1884 
by Durante, which made u.se of the principle of autoplastic par glissemeni 
introduced by Ollier. 
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THE TECHNIC OF INTRACRANIAL OPERATIONS.* 

Under tliis beading shall be briefly considered some general prin- 
ciples which concern the various methods of opening the cranial cham- 
ber. Th(‘S(» measures, so far as they relate t() particular lesions, have 
already Ixien reviewed in their appropriate sections — namely, in con- 
nection with birth palsies, with fracture.s, with hydrocephalus, with 



Fu;. l.'tT. Fkmai.k Ski i.i. ki«»m Pkhc with Opf.rative OKKEcn ' whh ii hah Uealeo rx her the 
PHOTEITIO.N OK A SlI.VEU Pl.ATE KOCNH IN Pl.Al'K. (BuiVUIl of EthnoloRJ'.) 

al)scess. with intracranial hemorrhage, with brain tumor, etc. It 
remains to speak more specifically of the technical methods of 
performing craniectomy and craniotomy — in other words, of operations 
in which a portion of the skull is permanently removetl and of those in 
whicrh it is only momentarily displaced. 

Two thousand years ago the “Father of Medicine” commented on 
the great antiquity of the operation of trephining; to-day we are still 
better able to appreciate its great age — not from mere tradition, but 
from the mute evidence of ante-niortem trephining furnished by certain 

♦ t'or the e«erat!ons on the Gasserian ganglion, .see chapter by Dr. Charles H. 
Frazier in Vol. V. 
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prehistoric skulls of the Stone Age unearthed in modern times (Figs. 
137 and 138). And it is quite possible that these primitive flint-stone 
trepanations, whether they were done for the sake of letting out ‘^spir- 
itiuil demons,’’ of securing amulets, or of elevating actual traumatic 
depressions, were atteiuled with no higher a mortality than was the 
case with similar operations for more modern demons” of known or 
conjectural pathology — that is, up to the time of Lister. The hand 
trephine itself, particularly in its modern form, was known to and 
employed by the ancients, and in the Renaissance, as Park’s plates 
show, there had come into use a complete eciuipment of tools differing 



Fig. 138. — Perttvi.\n Skull Showing Trepanation by Rectii.ineau Inuihiun. 
First cut for another opening; probably fatal. (Bureau of Etlinolf>gy). 


in material and in detail of construction rather than in principle from 
those which we now employ. Only one thing is lacking, and that an 
unessential thing — a new form of power to drive the tool, which the 
electromotor can now supply. 

* These earlier trepanations were confined to the removal of bone — 
to partial craniectomies, in other words — and were performed from 
time to time, as can be learned from the many historical essays on the 
subject, in scant or in great number, according to the example and 
precept of the leading writers on surgical matters during the successive 
epochs of the past five hundred years. Thus it was popularized by 
Par6 in the sixteenth century and again by Petit and by Le Dran and 
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by Percivul Pott, who advocated trephining in all cr^^nial fractures as 
a prophylactic measure. Dupuytren and Malgaigne and Astley Cooper 
discouraged its use. The circular trephine, occasionally with a brace 
and bit attachment, but usually of the simple single-hand pattern, has 
withstood the test of time as the favorite and safest instrument with 
which to make a primary operative opening in the skull. 

With the introduction of aseptic surgery, which allowed the dura to 
be opened with impunity; with the understanding that there was 
a definite differentiation of function in the various parts of the brain 
which would enable lesions to l)e localized, and with the epochal ad- 
vamrement in technic whu^h we owe to Wagner, the character of cranial 
surgery has l)een clianged perhaps more than that of any other part of 
the body: for the cases of temporary osteoplastic resection of the skull 
for the exposure of cerel)ral disease far outnuml)er the openings made 
with trephine and rongeur directed largely toward the treatment of 
traumatic injuries of the skull itself. Little wonder that, before this 
method of resection was introduced with its wide area of exposure, 
operations to disclose pathological lesions proved unsatisfactory to a 
ilegree, especially when w'e consider that they were largely confined to 
lesions in the supposed cxcitomotor field, which, as we have seen, has 
been given its proper delineation within a few years only. 

The Osteoplastic Craniotomy. — Taking this operation as 
typical of the more difficult modern cranial procedures, the general 
principles of technic of cerebral surgery in general may be made to center 
about its description. Many of the views to be expressed are purely 
personal ones and are given with the full knowledge that the instruments 
anti oj)erative details found satisfactory to one individual may be 
entirely unsuited to the operative requirements of others. Special 
training and familiarity with a given set of instruments engendei'S 
facility; unfamiliarity even with a better tool, awkwardness. Aware 
that I may be using to-morrow a different method from that to be 
described and which Da Costa has called a “combined method/’ I 
nevertheless am assured that it is characterized by safety; and avoidance 
of operative accidents in the approach to a cerebral lesion is, after all, 
the matter of chief moment. 

General Methods of Preparation. — There is no ward preparation 
beyond al)stinence from food and insuring what should uiuler other 
circumstances be a daily occurrence — a normal evacuation of the 
bowels. Patients are too often weakened and made uncomfortable 
by a purge which acts the morning of operation. The scalp, which 
niay have been shampooed, is shaved just before the ojieration — a duty 
incuifibent on the surgeon in case of a nervous patient or a child. 
There has never been an infection, even of a stitch in the scalp, in 
something over IlOO cranial operations in the writer's series. (Many 
operators prefer to have the setalp shaved and treated antiseptically in 
the ward on the preceding day; some even advocate a double prepara- 
tion.) After shaving there may be a preliminary cleansing of the scalp 
with soap and water and a soft brush, after which the head is wrapped 
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in a wet bichlorid towel; the final preparation is deferred until after 
the anesthetic. 

Position on the Table. — It is a f;reat advantage, though not a 
practice common to many, to place the patient on the table in the posi- 
tion most favorable for the operation before administering the anes- 
thetic. It shortens the time as well as the depth of anesthetization, for 
a change of position from stretcher to table reciuires a degree of nar- 
cosis greater than needed for operative purposes; it insures a comfort- 
able position for the patient and thus obviates the strains, l)ackache, 
and so forth, which the handling of a relaxed body engenders. It is 
particularly important to oberve this rule in case the cerebellum or 
occipital lobes are to be exposed. 

Many operators have a particular form of head-rest for all 
cranial operations, and Horsley, Frazier, Morestin, and others have 
described table extensions for this purpo.se. For the usual opera- 
tions on the vault, however, I find that small, flat, solid pillows or 
sand-bags lire all that are nece.ssary to turn and hold the head in the 
desired position: on the other hancl, I find a head extension nece.ssary 
for cerel)eltar work, chiefly to insure free respiration. Thus do surgeons* 
views differ. Whatever form of table l>e u.sed, however, it is desirable 
to have the head-end capable of being rai.sed or lowered at will. 

The Anesthetic.— ltegardle.s.s of the drug to be u.sed, it is e.^^.sential 
that it be administered by an expert, preferably by r)ne who makes this 
his specialty. Many of the conditions for which the.se operations are 
done are a.s.sociated with cardiovascular and respiratory disturbance.s 
of cerebral origin, and the greate.st care inu.st be exerci.sed lest a further 
burden be impo.sed by the anesthetic. 

In all serious or cjuestionable ca.ses the patient’s pulse and 
blood pre.s.sure, first recorde<l in the ward, should be followed 
throughout the entire procedure by a blood- pressure apparatus and 
the observations recorded on a plotted chart. Only in this way can 
we gain any idea of phy.siological disturbances — whether given man- 
ipulations are leading to shock, whether there is a fall of blood 
pressure from lo.ss of blood, whether the slowed pulse is due to 
compression, and .so on. A further nece.ssity is an artijicial respiration 
apparatus, to be immediately i)ut into u.se in ca.se there is failure of an 
already burdened respiratory center, either from the anesthetic, from 
loss of blood, or from additional coinpre.ssion due to cerel)ral manipu- 
lations. 

Sir Victor Hor.s]ey, as is well known, is a .strong advocate of chloro- 
Iform combined with a preliminary hypodermic of morphin. Only a small 
amount of the drug is required, except during the early and closing 
periods of the anesthetization, and there is le.ss likelihood of subsequent 
vomiting than when ether is used. It is taken smoothly, without 
cyanosis, and, furthermore, tends to lower the blood j)ressure; 
hence there is said to be less bleeding during the operation. In this 
country, where chloroform is doubtless administered le.ss well than 
ether, the latter is the anesthetic of choice at most hands, the primary 
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sta^;e often being induced with ethyl chlorid. I believe, with Kocher, 
that there is an element of risk in the lowering of* blood pressure 
by chloroform; and it is perhaps debatable whether this is not a more 
certain danger than the more active bleeding said to occur under ether; 
a drug which tends to hold the blood pressure high. Having had a 
fatality from chloroform, I use it far less frequently in cranial opera- 
tions than formerly, restricting its use largely to children. 

The question of the anesthetic in a two-stage operation is an espe- 
cially serious one. Chloroform here would perhaps be less dangerous 
than a repeated etherization. Local anesthesia may at times be em- 
ployed, though infiltration of the scalp is difficult. I have learned 
that no anesthetic whatsoever need be required for a second-stage 
operation limited to manipulations of dura and brain after re-reflecting 
the original lionc flap. 

Preparation of the Operative Field. — With the patient anes- 
thetized and in proper position on the talilc, the final cleansing is done; 
for tliis alcohol and 1:1000 bichlorid solution suffice. 



Fks. 1H9. — Ai’thou’s Fohm ok .Auji’stahi.k Cuaniai. TorKNiqrKT, with Tapes applied. 


It is my practice at this stage, before the landmarks are obscured 
by the covering of operative sheets and towels, to outline the proposed 
flap on the scalp with a superficial cut of the scalpel. Those w’ho have 
by long practice familiarized themselves with craniocerebral topography 
can mark out the main fissures on the scalp with no greater margin of 
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error than when measurements are employed. Furthermore, as a 
large opening is to be made, the accurate determination on the scalp 
of the point overlying a given center is to-day less essential than for- 
merly, when an attempt was made to approach it directly through a 
small trephine opening. Those who are less familiar with the topog- 
raphy of the brain will need to mark out these fissures by the aid of 
some one of the craniometers or rules of measurement which have 
been described (p. 167^). As this is somewhat time-consuming, many 
prefer with an indelible pencil to delineate these landmarks on the 
shaved scalp the day before. 

With the proposed flap thus outlined and the head raised by a 
hand under the back of the neck, a broad square of wet bichlorid gauze 
is thrown over the entire head and over this is placed a tourniquet. 

For the control of hemorrhage from the scalp numerous forms of 
tourniquet have been advocated. Many use a simple rubber tube or 



Fio. 140 . — C'kanial 'I’orRNiQrET in Position ovkk Gai:zk Gap. 


Esmarch bandage, both of which are difficult to apply and to fasten 
without slips in the aseptic technic; Crilc uses a rubber dam over the 
entire scalp, which is thus rendered bloodless; I formerly used a pneu- 
matic tourniquet, but have finally come to a form of rublier ring (Fig. 
139), which i.s snapped over the head from glabella to siiboccipital 
region and which has a median tape to prevent its slipping over the 
eyes (Fig. 140). This ring, with its tape of proper length, should have 
lj>een mejusured before the operation, and, having been boiled, it is 
applied by the operator and an assistant. Usually all bleeding from 
the scalp is controlled by the tourniquet, though in certain cases of 
tumor with marked intracranial stasis some of the veins on the concave 
side of the incision, receiving blood from the skull, may have to be 
clamped. Special forceps have been designed for this purpose by 
Nicholson, Howzel, and Chipault. Other methods of controlling the 
vessels of the scalp have been advocated; as (1) preliminary ligation 
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or temponiry closure (Crile) of the carotid; (2) the blocking by three 
mass ligatures of tissue, including temporal, occipital, and supra-orbital 
arteries; and Qi) the enclosure of the proposed incision by a running 
suture passed through the scalp on each side of it with the purpose of 
leaving an anemic band of tissue (Heidenhain). 

With a proper arrangement of towels and, finally, a large operative 
sheet which covers the etherizer like a tent, the field is prepared, leaving 
exposed little more than the ‘area encompassed by the preliminary 
incision. 

The Osteoplastic Flap. — In the line previously scratched on the 
scalp the incision is made through gauze and soft parts down to the 
skull, and when the bone is exposed it can be opened in a number of 
different ways. It may l)e recalled that in the original operation as 
described by Wagner (1889) the flap was outlined with mallet and 
chisel, and Chipault, Keen, and many others followed his lead. Keen 
long employed a parti(ailar Jorm of angular gouge, with which the 
incision was quickly and skilfully made through the greater thickness 
of the skull, the flap being finally loosened by a few blows, which 
served to l)reak such portions of the inner table as had escaped division. 
Kiister has recently advocated a chisel of different form for the same 
purpose. 

Most operators object to these methods on the score of pos- 
sible concussion even from the glancing blows which are given. 



Fnj. 141. — Doyen’s H.\nd-h.\w. 


Toison (1891) suggested the division of the bone with a chain saw 
passed Ijetwccn primary trephine openings, with cutting of the bone 
from within outward. This remains a first principle. Obalinski (1897) 
recommended for this purpose the flexible wire saw (introduced by 
( ligli, in 1897, for obstetrical purposes). A linear cut of 2 or 8 mm. width 
through the full thickness of the bone, may be made with biting forceps 
of Montenovcsi or Doyen pattern, or with the cutting hooks introduced 
by Dahlgren and I)e Vilbiss. These instruments progress slowly, but they 
are almost certain not to injure the dura and have the advantage of biting 
outward, so that there is little, if any, jar to the brain. Flexible wire 
saws may be used, that perfected by Gigli being the best. As it cuts 
from within outward and when taut straightens on the arc of the 
cranial circle, the saw must be guarded in order to protect the dura 
from injury. Similarly, the bone may be cut between the primary 
openings l)y sawing with a straight hand saw from without inward, 
and Doyen has devised a special saw (Fig. 141) with a guard for this 
purpose. It is a dangerous tool in inexperienced hands. 

There are, furthei , certain craniotomes, which cut in a circular fashion 
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by swinging the blade about a fixed point, and which may be used to 
incise scalp as well as bone. The Stellwagen instrument (A7mals of Sur- 
gery , 11K)2) hits been highly praised b}" Philadelphia surgeons. A French 
instrument of similar type was describeil by ('odivilla in 1900 (Revue de 
chirurgie). Though no preliminary trephine opening is needed, these 
methods possess the disadvantage of cutting from without inward, and 
as there is no guard, the dura is likely to be injured by these cranio- 

tomes a mouvement cireulaire, 
unless the membrane is ap- 
proached with the greatest 
caution. 

The electromotor has Ijeen 
employed to furnish the driv- 
ing power for a nuinlH>r of 
instruments which possess a 
circular or spherical form and 
so can revolve, such as burrs 
(Fig. 142), trephines, and 
circular saws (of which there 
are a number of patterns. 
Van Arsdale’s, Powell’s, Mars- 
land’s, and Doyen’s). It has led, furthermore, to the invention of a 
revolving tool or frai.se with spiral cutting edge.s, which is used by 
.some operators. Cryer, in 1897 (Fig. 14:i), Sudeck, in 19(K), and 
Sykes have all de.scribed similar instruments of this type, and though 
useful for certain purpo.ses they j)os.scss the disadvantage for osteoplastic 
work of cutting such a wide .slot that the replaced flap subsecpiently 
re.sts on the dura instead of on the bone edges, fn the Doyen type of 
motor (Fig, 144) there is a long flexible arm between the motor and 



Fi«. 142. - Sifowix<; the of Doye.n’h Per- 

forator AND Fhai.**e (Marion). 



Fifj. M3. — (-’ryer’h .Spiral Osteotome. 


the revolving tool, which is thus driven from a distance, as in the usual 
form of dental engine. Ilorchardt (1906) has made some modifications 
of the apparatus, and Bercut (1904) and Hartley (1907) have made the 
further great improvement of having the cutting tool directly connected 
with the motor, which, weighing only 8 or 9 fioimds and being capalile of 
sterilization, is itself held in the operator’s hands. Hartley has devised 
also new forms of perforators with serrated edges. 

Surgeons who u.se electromotive force for osteoplastic operations 
are able to work very rapidly, and if this does not mean added risk 
of accident it is desirable. However, having witnessed, twice from a 
Doyen circular .saw (Fig. 145) and once from a Cryer drill, what 1 regard 
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as a most serious accident — namely, the division of bone and dura at the 
same time, owing to the fact that the guide of the speeding instrument 








rid. 144. -Doykn » Motor for C'raniai. Opkraitons (Marion). 

worked its way through the adherent memlirane instead of separating 
it from the skull — I have clung to the somewhat slower, but certainly 
less dangerous operation by hand-driven instruments. 




Fio. 145. — Doyen’s Circular Saw Siiowincs Dural Protector (Marion). 

The methods of procedure which suit my own personal needs may 
he described. 

The Osteoplastic Procedure. — This combines the following principles: Of 
iviaion between primary openings (Toison); of incision by an advancing instrument 


268 


SURCJEHY OF THE HEAD. 


from a single opening; of making all cuts from within outward; of leaving a bevded 
flap, 

A primary opening tlirougli the thickest part of the exposed cranium, usually 
near the parietal eminence, is made with a hand trephine which should be of generous 



Fio. 146. — Crown of Beveleo Trephine with Loose Central Pin, havinjj Tin:Mn-piF:cB to 
Prevent its Droppi.no oft i nless Desireh. 


size with a crown of fully 21 cm. (Fig. 14()). I prefer a trephine of the Galt conical 
pattern with a beveled edge; it is the safest instrument aiul obviates the necessity 



Fio. 147.- Doyen’s Burr in TTse durino Operation. 


of an extractor (tire-fond) for the button, since, owing to tlic width of the superficial 
cut, it can easily be tilted out. In France the old form of cylindrical trepan is still 
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in general UHe. JReeding from diploetic vesKels in certain cases of tumor may be 
severe. A fatal case, indeed, of this sort has been reported by Ransolioff. It may 
be controlled by the proper use of Horsley’s wax, with which the beveled teeth of the 
trephine may be fill(!d. One or more secondary openings (on? is usually sufficient) 
at the upper edge of the incision are made with a Doyen burr (Fig. 147). With 
a long-handled blunt dissector or dural separator introduced through the large 
trephine opening the dura is st^parated from the hone between these openings. On 
withdrawing the dissector the intradural pressure suffices to press dura against bone 
again and thus to stop the bleeding. From the two trephine openings the lateral 
edges of tlie flap are then cut downward toward the base, in line with the skin incision. 
The first J inch of these lat(;ral cuts is made with Montenovesi forceps with a 3 mm. 
incision, followed by the Dahlgren forceps (Fig. 148), as the thinner bone near the 
temporal region is approached. A Gigli wdre saw (Fig. 149) is then passed on a 
guide (of which there are numerous forms) between the two primary openings, and 



Fio. 148. — Damlorkn Forceps csed for Incision of Lateral Edges of Bone Flap when 
APPROACHING Thinner Portion of Cranium in Temi*okal Regio.n. 

the mesial edge of the flap is cut on a broad bevel (cf. Fig. 13o). (This is an important 
detail, for it enables the subsequent solid replacement of the flap without danger 
of its being driven inward by a snug pressure bandage.) 

The flap is then forced back by the insertion of blunt instruments around the 
edges and is broken across at its base. As Hartley has empha.sized, all flaps made on 
the cranial vault should radiate toward the temporal bone as a base, since this is the 
thinnest part of the calvarium and most easily broken. Provided the flap includes 
the region of the pterion the meningeal artery may be torn, owing to its having 
channeled the broken bone. The vessel should be ligated at its lowest point of 
t^xposurc by making at a distance a small opening in the dura through which a grooved 
dissector is inserted and on which the curved needle should be passed to avoid the 
•'hance injury of some cortical vessel. Bleeding from the expansions of the lateral 
'inus, in case they have been exposed by a high flap, is best controlled by the pressure 
*>f sterile absorbent cotton, pledgets of which I find to be as valuable as a hemostatic 
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a^ent for the iiitracninial part of the work as is wax for tlie bone itself. Horsley 
uses hot saline or weak biehlorid irrigations. 

The Intracranial Procedures. At this stage, if there has been a fall of 
blood |>ressure from loss of blood, tlie further progress of the operation, espe(*ially 
in tumor oases, may well be postponed for a seoond sessicm. The ipawtion of a two- 
stage operation and the possibility of a seeond stage without anesthesia has been 
ccmsidered under the treatment (if tumors. If there is no eontra-indieation on this 
score tlie dura is opened in a line eoneentrie witli the Vione incision, leaving ]>lenty 
of margin for subseipient suture vFig- l'>b). The membrane should be incised on 
a grooveil director, especially if there is increased tension, lest the pia-arachnoid bo 

injunuL The incision shcmld not be 
made too ni*ar the nu'dian line, lest 
the edges of the parasinoidal expan- 
sions, or the veins entering them, la* 
wounded. If llu* nu'sial edge of the 
hemisphere is to la* (*x posed it is well 
to open the dura in this direction hy 
a separate radial cut and if nec(*ssary 
to rongeur away souk* of the hon<» 
toward the tnedian line*. This is j»ref- 
erahle to an attemjit at exposure of 
the mesial edge (foot area), through 
the primary osteoplastic flap a pro- 
cedure necessarily attended with a 
great loss of blood. 

If the expected lesion is not dis- 
closed and if the topography is not 
perfectly clear the fissura centralis 
may have to be del(*rmincd by fara- 
dization of thi* cortex. A long glass 
unipolar electrode carrying a liia* 
platinum wire core, coiled into a 
spiral at the end (Fig. I.") I ) accord- 
ing to Sherrington^s plan, in order to 
obviate puncturing the pia-arach- 
noid. is u.sed for stimulation. The 
other poll? is attacb(*d to an extrem- 
ity, preferably on the homolateral 
side. TJje current should la* just 
strong enough to contract exposed 
muscle - some of the temporal fibers are u.sually available for this test. If there is 
an abundance of cerebrospinal fluid in the arachnoid spaces it mu.st be (*vacuated 
by pricking the membrane as it bridges the sulci, and further the patient must 
not be too deeply under the anesthetic. No motor cortex, unless there is complete 
degeneration of the pyramidal tract, fails to give responses if the.se jirccautions 
are observed. 

If an incision of the cortex is nece.s.sary, whether for exploration, for extirpation 
of an area in focal epilepsy, or for the removal of brain tumors, the cortical v(*sscls 
to l>e divided must first be ligated on each side of the proposed ineision, which should, 
if poK.siblc, be confine^l to the exposed surface of a convolution and should not cross 
a sulcus. The finest strands of split silk, preferably black, should be used for thc.se 
ligatures, and they should be passed around the ves.sels with delicate curved French 
needles which are introduced and emerge in non-vascular areas. With these pre- 
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cautions the subcortical manipulations can usually be conducted with but little loss 
of blood, even in most cases of tumor extirpation. Tumors whicb have ai)proached 
and involved the cortex must be surrounded by a similarly placed double row of 
ligatures, between which the incision is made. Subsequent dissections are made 
with l)lunt instruments aiul momentary pressure of cotton pledgets will usually 
check tlie oo/iiig. 


Fnj. ITlO, — OSTKOPI-ASTIC rLAP AXI> DI’UA Ulr.l-LEC’lEu. 

Note broiul bevel of upper edi^e of Inme flap, also eonren trie ratlier than siiperiinposed openings 
til rough sealp, eraiiiiiin, aiul dura. 

A brain which tends to protrude may sometimes be dropped back by elevation 
of thej^eail and trunk or by evactiating cerel>ro.spinal fluid. This can at times be 
accomplisliod by opening tlu* arachnoid spaces ami by milking out the fluid: at other 
timi's a lumbar puncture may be necessary, and tlie removal of fluid in this way 


Ficj. l.’il. SiiowiMj Tehmi.val axi» (''oxvk<-tion of .^cthok’s Fi.ErTKonE natural size), 
liistruinent .should be Id iiiehes or more in length. 


iluring the course of an operation is of great help under many circumstances, and is 
free from the ilanger which attemls a similar proceeding when the skull is closed. 

Closure. — Fnless an irremovable growth indicates th(' necessity of permanent 
decompression, an accurate approximation of the dura in its two layers is desir- 
iible; this should be painstakingly ilone, to prevent the formation of adhesions or 
tlieir re-formation if they have been found and divided, and have been pro- 
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ductive of symptoms, as in epilepsy. If there is a large cortical defect, as after 
the removal of a growth, or if the brain has recedeti from its normal level, the space 
may well be filled with warm salt solution before closing the dura. The bone 
flap is solidly replaced and the scalp is in turn accurately approximatetl in a broad 
surface. It is well to draw together the galea aponeurotica by a few buried sutures 
before closing the outer layer. For the latter, many use a continuous suture, which 
has the advantage of sjjced. Inasmuch as the closure in many cases is completed 
before the tourniquet is removed, I feel the need of a more accurate and solid approxi- 
mation. This is done by rapidly placing 
about the incision a series of straight, 
n^unil-pointed cambric needles, which 
serve to keep the eilges everted as each 
suture is tied and thus to assure a ridge of 
tissue with a flat approximation which 
prevents subsequent bleeding from the 
vessels of the scalp (Fig. liV2). 

Drainage is occasionally advisable — 
perhaps in 20 per cent, of the cases- but 
it should bo avoiilcul if possible. It is 
nece.ssitated by constant oozing from the 
exposed parasinoidal sinuses, for other- 
wise an extradural clot may form. Marion 
drains directly through the center of the 
flap, in which a new opening has Ix'en 
drilled. 1 prefer tt) take ailvantage of the 
trephine openings already made at the 
upper angles of the flap. The drains, of 
cigarette form, covered with protective 
gatize so that they may be ea.sily with- 
drawn, are led out, not through the 
original incision, but through puncture 
wounds mailc through the scalp 2 cm. to 
the outer side; this insures an oblicpie 
passage, which can be occluiled by pres- 
sure in ca.se there should be a tendency 
for cerebro-spinal fluid to escape after the drains have been withdrawn. Kochcr 
has devisee! small silver tubes for drainage in similar fashion, and they serve the 
purpose admirably. 

The wound is partly dres.sed and pressure is applied before the tourniquet is 
removed: then an abundant dre.s.sing with an outer starched bandage is employed. 
The ears should be carefully protected with cotton to prevent discomfort from 
pressure. 

The first dressing is made in forty-eight hours, when the drains, if used, and all 
the sutures are removed. 

Special Operations. — Although these osteoplastic resections typify 
the methods of approaching the brain in a large percentage of our 
cases, they are not particularly applicable to operations elsewhere 
than upon the vault, nor are they necessary in cases in which from the 
first it is evident that bone must be permanently removed for decom- 
pressive purposes. Certain principles relating to these special opera- 
tions may deserve mention. 
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Suboccipital Operations. — For the exposure of subtentorial 
lesions (such as tumors of the cerebellum or of the lateral recess, a 
basilar meningitis to be drained, the freeing of adhesion?? about the fourth 
ventricle resultant to an old inflammation, etc.) the principles of tourni- 
quet and bone flap are not applicable. In this situation, just as under 
the temporal muscle, owing to the possibility of subsequent firm closure 
under muscle, there is less reason for preservation of bone. Though many 
surgeons place the patient on the side for these operations, I much 
prefer a symmetrical, face-down position, particularly as a bilateral 
exposure is usually called for. This position interferes greatly with 
respiration unless the should^ are held away from the table so as to 



Kus. — Autiiok's OrTKu:<;Kit for Ckkkiiei.i.au Opekationh with Shoulder Si’pport to 

ALLOW FOR UksIMKATORY MOVEMENTS. 

Note iiimttRolied head crutch. Subject in position. 

iillow of free thorat^it^ movements, and consequently, for these cases I 
iiave devised a ta))le extension with shoulder supports and a separate 
crut(*h with a horseshoe-shaped top in which the forehead and cheek- 
bones comfortably rest (Fig. The anesthetic is sprayed against a 

mask attached under the “horseshoe.^’ 

It has been mentioned in the section on tumors that a bilateral 
exposure of both cerebellar lobes is desirable to allow of dislocation 
etitward of the normal lobe during the manipulations of the other, 
bence I prefer a symmetrical form of approach, and find that a median 
i cision, which divides the soft parts down not only to occiput, but to 
^ e spinous processes of the upper cervical vertebra, in addition to the 
' ual curvilinear cut over the occipital ridge (“cross-bow” incision, 
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Fig. 154), gives additional room, owing to the lateral reflection of the 
flaps. A fringe of muscle and aponeurosis together with galea is care- 
fully preservetl at the upper edge for subsequent union by suture with 
the i*eflected muscle flaps. The bone is bared and, after making 
bilateral primary openings, is rongeiired away — upward, so as to expose 
the lateral sinus on each side; across the median line, leaving intact the 
bone over the torcular; and then downward, so as to include the pos- 



Fio. 154. — The Suboccipital Expobuke hiiowing Opkxino Pakti.y made and Author’s "Cross- 

bow" Inxtsion. 

terior half of the foramen magnum. The dura is then widely opened 
and the midoccipital sinus, if present, is ligated. 

This opening, through the possibility of cerebellar dislocation, gives 
a wide area of exposure, either of the fourth ventricle or of the struc- 
tures in the cerebellopontine angle; and it is desirable, not only for 
exploration, but for decompression of incurable tumors in this situation, 
that it be bilateral. There are certain points in the bone where hem- 
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orrhage may be met with in these operations, and especial care must be 
taken at the torcular and at the approach to the mastoid processes. 
Intracranially a large vein often bridges across thei subdural space at 
the side of the cerebellum, injury to which should be avoided if possible. 

Temporal Operations. — Operations either for decompression pur- 
poses, or in exploration for hemorrhage, tumor, or abscess in the temporal 
lobe, or for lesions in the middle cranial fossa, are conveniently carried 
out by simple splitting of the temporal muscle without division of the 
fibers. Here again, as in the occipital operation, there is no reason for 
the preservation of the bone, as there remains a secure muscular pro- 
tection, which prevents too great bulging in case of increased tension, or 
an obtrusive and deforming depression in its absence. The incision 
through the scalp may be made parallel to the muscle-fibers or as a 
curved incision (Fig. 132) across them. In removing the bone, flat- 
bladed rongeur forceps are necessary, as the muscle cannot be lifted far 
away from the skull, and care must be taken not to injure the meningeal 
in case it lies in a canal at the lower angle of the parietal bone. A large 
defect giving free exposure of the temporal lobe may be made in this 
way (Fig. 131, p. 236). 

Should it be necessary to bring into view the base of the skull, as 
in operations upon the (lasserian ganglion or for tumors in its neigh- 
borhood, it is l)ettcr to divide the muscle-fibers without attempting 
a splitting operation. 

These basilar operations through the temporal region may be carried 
so far inward as to expose the hypophysis. A view at this depth, 
however, requires such a degree of elevation of the brain that it is 
necessary to have a large cranial opening in order to allow of dislocation 
outward, which obviates, in a measure, the danger of compression 
effects. As conducted by Horsley in his remarkable series of cases, this 
is an intradural operation conducted, after making a wide opening in 
’the skull, directly under the temporal lobe: after its exposure the new 
growth situated in the sella turcica is removed with the proper form of 
curet. 

Frontal opei'ations may be required for the exposure of lesions of the 
orbital or mesial surfaces of the frontal lobe or anterior end of the 
corpus callosum. An approach to the pituitary fossa has also been 
attempted by Krause directly under the frontal lobes after turning 
down a large frontal bone flap. Similar methods have been suggested 
by Kiliani (1904) and by Duret (1905) while Hartley (1907) advocates 
a bilateral flap with a pedicle in each temporal fossa. Here, too, 
a great deal of room for dislocation is necessary, and it would seem 
that the chance of frontal-lobe injury, far more serious than an equal 
degree of bruising of the temporal lobe, would make Horsley’s route 
preferable. 

These, like many other of the more serious and dangerous of 
the modern intracranial operations, should, for the time being and 
until their veriest detail is established on an unquestioned basis, rest in 
the hands alone of those specially trained in the conduct of cerebral 
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operations. The advance of neurological surgery is greatly impeded by 
the prevailing impression in regard to its dangers and general futility — 
an impression due in large measure to the unsuccessful attempts of the 
untrained and inexpert. 
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SURGERY OF THE NECK. 


Hy E. Wyllys Andrews, A. M., M. D., 

, CHICAGO. 

ANATOMIC CONSIDERATTONS. 

The embryology of the neck must be understood before studying 
the various abnormities. The gross anatomy is not less important. 
Bony and muscular landmarks are very plainly laid out. The field is 
so overcrowded with vital organs, the great vessels, trachea, esophagus, 
thoracic diKits, cranial, cervical, and sympathetic nerves, enclosed in 
comi)lex pianos and partitions of fascia and muscle, that the simplest 
operations may involve the dissection among structures whose injury 
would be fatal. 

It might be added that the special physiology of head and neck 
circulation and resulting improvements in technic, as worked out 
by (h’ile, must be well understood before any operator can hope for the 
best results in the surgery of the neck. 

EMBRYONAL CYSTS AND FISTULAE OF THE NECK. 

Until Ascheron, in 1832, discovered the connection of the fetal 
brancliial clefts with congenital fistuhe, little was known or written of 
them. It remained for Luschka, Roser, Koenig, and others to discover 
the real congenital nature of certain obscure swellings, cysts, and fistulie 
which occurred later in life and prove their real fetal origin. 

Embryology of Branchial Cysts. — There are four branchial clefts 
in the four-weeks’ fetus, the analogues of the gills of fishes, with four 
intervening bars called branchial arches (see Figs. 155 and 156). Tlie 
bars (5, 6, 7, S, Fig. 156) are called respectively the mandibular and 
hyoid bars, visceral bars, and first and second branchial arches. Of 
the intervening clefts (1, 2, 3, 4, Fig. 156), only the first should 
persist, forming the hyomandibular cleft, from which develop the 
ear, auditory canal, and Eustachian tube, etc. The other three clefts 
should coalesce in fetal life, leaving the neck smooth. When this 
does not occur, we find congenital cysts, called branchial cysts or 
Vistula;. These may or may not open directly into the pharynx from 
die outside. It is to be noted that hare-lip and facial clefts described 
*n Chapter XLIII are also due to failure of the mandibular bars to 
oalesce — L c., in the middle line. 

It is not considered by embryologists that the fetal clefts are fissures 
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in mammals, entirely throujjh from the skin to the pharynx, like gills. 
They are merely grooves lined by hypoblast within and epiblast without, 
separated by a layer of inesoblast. (^linically, however, congenital 



FW. loo. — itRANClIlAL AkCHKH AND C'i.EFTK IN HuMAN KmURYO. 

fistula’s may be complete epithelial cavities from skin through to pharynx, 
giving rise to at least five types of abnormities about the human neck: 



Fio. 156. — Vertical Section throuoh Pharynx in Human Embryo. 

1. Complete branchial fistulae (outer and inner openings; opening 
complete). 2. Incomplete external fistula) (outer opening only). 
3. Incomplete internal fistula) (inner opening only). 4. Branchial 
cysts (neither outer nor inner opening). 5. Branchial dermoids. 
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Internally, the four locations corresponding to the branchial clefts 
are slight sulci on the pharynx or natural grooves, m.: * 

1. First pharyngeal groove (tube entrance, etc.). 2. Second groove 
(Rosenmueller’s sinus, tonsillar sinus, etc.). 3. fold (not well 
marked) in front of the laryngeal nerve. 4. Fourth groove (fundus 
branchialis, sinus pyriformis). 



Fkj. I ")7. - DorBLE 'RrANCHI.\L I'lSTUb.V. 
Probes in lower openings. 


When persistent and abnormal, these inner sinuses cause congenital 
sacs and pockets, whic^h may develop fistul®, as reported by Koenig 
and Virchow, pointing internally, around the Eustachian tube, tonsil, etc. 



Fig. 158. FoTTit-MONTn.s’ Feits, with two 
L.vrKi<.\ii Fjstul.e a.mi 11uoi.mentaky 
“ Ckiivu’al Auihclb.” 

liri.stle.s in orilice.s of cleft h 



Fkj. 159. — Vkhttcal Section througii Ph.\rynx, 
Human FImuryo. (His.) 

1, 2, 8, 4, Gill arches, each containinic an aortic 
arch; 5, fifth aortic aix'h. 


These are not the only congenital cysts, however, due to the clefts. 
Just as the hyomandibular or first cleft forms the auditory canal and 
has the ear or pinna at its posterior end, so the other three branchial 
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clefts sometimes form small false auricles which persist on the side of 
the neck at their posterior ends in the form of rudiments of cartilage, 
and sometimes little hairless or pigmented spots. }Su(;h congenital 
deformities are called “cervical auricles'' by Knox, Pearce-Gould, and 
other observei’s. 

Thyroglossal Ducts. — Turning to the median fistula?, we now come 
to another form, the thyroglossal or thyrolingual duct, which resembles 
the branchial cysts, hut is of different fetal origin, being connected 
embryologically with the thyroid gland. 

Embryology of Thyroglossal Duct. — Morgagni and, later, Hoch- 
dalek early described a blind pouch or depression on the dorsum of the 
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tongue, called the foramen cecum. This marks the outlet of an oblit- 
erated canal, which in fetal life is an epithelial blind pouch. His, 
by dissection of human embryos, proved the existenire of such a duct, 
and showed that it is a stage in the development of the thyroid gland. 
In five-weeks' embryos of 7.5 mm. size he found the thyroid a mere 
vesicle, developing on the back of the tongue. The glandular acini 
appear at eight weeks, at which time the vesicle becomes bilobar, with 
an isthmus. Mueller and Koelliker also found gland tissue in eight 
weeks. Horsley found gland secretion in twelve weeks. Podade found 
thyroidal colloid matter in a five-months' fetus. 

Developing in the embryo in the location called the sulcus arcuatus, 
we find what Minot calls a slender, hollow pedicle" at this groove, 
between the tissue about to form the epiglottis and the tuberculum 
impar, which develops later into the tongue. The obliterated upper 
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end of this hollow pedicle is later the foramen cecum on the back of the 
tongue. We may definitely locate here the anlage (embryonic nucleus) 
of the thyroid gland. It thus appears that the thyroid sinks and leaves 
the tongue normally obliterating its duct. In some mammals (dogs) 
and fishes (sharks), Woelfler, Meuron, and Van Bemmelen found that 
the thyroid sometimes sank as low as the arch of the aorta, but never 
in man below the top of the sternum. Unobliterated portions of this 
descending canal wdth a lining 
of epithelium form congenital 
tliyroglossal tracts or cysts or 
ducts/' The last term is 
objected to by Hutlin on the 
ground that it is not a true 
duct, as it has no such function. 

When these displaced rem- 
nants contain thyroid-gland 
tissue, they l)ecome ‘‘ accessory 
thyroids,” as described on an- 
other page. 

Symptoms and Diagnosis. 

—The congenital fistula* do not 
always cause symptoms, and 
may not l)e discovered until 
some distention and irritation 
with mucous liyaline or muco- 
purulent discharge has called 
attention to them. They may 
escape attention up to adult 
life. After forming a permanent fistulous opening they remain as 
somewhat cord-like or slightly indurated tracks leading inward. Their 
location is between the anterior borders of the two sternomastoids 
in most cases. 

Occupying the location of the clefts in lateral fistuhr and of the 
tliyroglossal duct in median fistulae, their fixed location helps to dis- 
tinguish them from other cystic diseases causing fistul®, such as 
lymphatic, hydatid, or retention-cyst sinuses. They may simulate 
aliscess or phlegmon in case of obstruction and inflammation. By 
means of colored injections and fine, flexible probes information as to 
the direction and extent of the epithelial cavity can be obtained; also 
sweet substances may be injected to test for openings into the pharynx. 
The orifices of branchial fistuUe are often minute points difficult to see. 
Small round depressions with central conical orifices have been noted 
and more often fissured orifices having valvular lip-shaped outlets, as 
in Fig. 161. The finest sounds or bristle-like probes may be needed to 
detect them or the openings may be large and free. Hochenegg calls 
attention to a significant sign, the great sensitiveness of these epithelial- 
ined canals to the probe. Almost always the contact starts a spas- 
nodic cough, as if the probe had touched the interior of the larynx 



Fni. Uil. — T iiyroglopbal Fibtula. 
Valve formation at lower end. 
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Fig 


162. — Tt-MOB IN SlTBMENTAL ReOION IN 
TllTBOGLOflBAL CyhT. 


or trachea. This prevents satisfactory sounding by probes in some 
cases, unless by cocainizing the canal. 

Treatment. — The treatment of 
lateral and median fistuhe is diffi- 
cult by operation. In some the 
lining is so intimately connected 
with the great vessels and deep 
spaces that attempts at removal 
are inadvisable. Partial removal 
leads to recurrence, cyst formation, 
and disappointment. Careful at- 
tention to the drainage and cleans- 
ing of the cavity often is followed 
by complete arrest of discharge. 
The sinus ceases to secrete an e.x- 
cess of mucus, and the lumen, 
though not obliterated, shrinks to 
minute size, so that little or no 
trouble 1‘emains. 

Treatment by injection of caus- 
tics to destroy the lining is followed 
by failuie in most cases, on ac(*ount 
of the multiplication of folds and 
sinuses of the epithelium which the 
agents fail to reach. Their use has not been advised by those who have 
given them the most extended trials, as few or no cures were obtained. 

In spite of the great . , 

difficulty and sometimes the 
impossibility of extirpating 
these fistula? by operation, 
this still remains the most 
scientific curative resource. 

Where a long scar is not 
objectionable, and in cer- 
tain fistula? not too inti- 
mately connected with the 
vessel sheaths, a complete 
excision can be done from 
the external orifice to the 
inner pharyngeal opening. 

Such an excision results in 
a complete and permanent 
cure. Attention should here 
be called to the important 
structures between which 
the fistula passes. From 
the pharyngeal or tonsillar region it crosses in its course downward the 
pharyngeal and hypoglossal nerves, and passes under the stylopharyn- 



Fio. 163. — Operation for THYRooiiOBSAi. Duct. 
Murphy.) 


(J. B. 
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geus and styloglossus muscles, emerging alongside the great vessels 
and passing between the external and internal carotids across the 
(lighstric muscle to the hyoid region. It then finds exit between the 
sternomastoid borders or near one of them; sometimes this outlet is 



Ficj. 164.— Bkaxchi.\l Fistula Dissectku to show Axatomk’ Relations. 

as low as the top of the sternum. To remove such a tract, if adherent 
to its surroundings, is difficult or impossible, but if not too adherent 
to the vessel walls experienced surjreons arc able entirely to extirpate 
them, including tlieir inner and outer orifices. 



Fio. 16.5. — Specimen op Branchial Sinus. 

Dissected out entire by J. W. Macintosh, Jefferson Medical ColleRe Hospital. Note that its 
length was about 50 per cent, greater (nearly 9 cm.) before being puckered on the probe and fixed 
by the alcohol. 

Median Fistulae and Thyroglossal Tract Operations. — Median 
fistulai are much more certain and easy of removal. These, as noted 
above, are remnants of the thyroglossal duct or tract and occupy a 
niedian position in front of the trachea from the foramen cecum to the 
thyroid gland. Practically, we have no hope of curing these by in- 
jection of caustics to destroy their lining. 


284 


SURGERY OF THE NECK. 


Here operations have faven a rather larger percentage of cures than 
in lateral fistul®, and are to be advised. The median scar, though 
long, is less conspicuous than the lateral, and the dissection far ‘less 
tedious and dangerous. The previous use of methylene-blue injections 
to stain the tract and the careful identification of its whole course by 



Fig. 166. — Congknitai. Hygroma ok N*kck. (IlnrhcneRK.) 


flexible probes, which, if practicable, should be left in situ while oper- 
ating, assist much in identifying the tract to be removed. 

If attempts are made at extirpation without such aids it may be 
found that the course of the sinu.s is lost before its end is reached. The 


lining of the fistula does not differ enough in color or texture fmm 



ordinary cut tissue to enable us to 
rely upon the unaided eye or touch 
in removing it. Hence the great 
value of staining its interior and also 
filling its lumen with some hard 
substance. The aim of the operator 
should be to remove it entire and 
unopened, for any portion of its lin- 
ing left in the neck will develop an- 
other fistula or a cyst. 

Branchial Cysts and Dermoids. 
— Congenital sacs of the branchial 
clefts are to be classed with the fis- 


Fig. i67.^BRANCHioGENETicCy8T. (Tu- treatment. 

Blood-cyats have been noted in the 
region of the clefts, both with and without open connections with the 
vascular system. 

Lymphatic cysts, or congenital hygroma of the neck, sometimes 
attain a large size, filling the compartments of the neck, distending the 
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skin, and even hanging pendulous upon the breast or shoulder. These 
are multilocular, as a rule, sometimes edematous and sometimes 
unilocular, in any case containing serum, usually notKliscolored. When 
very numerous cysts make up the mass it assumes the structure of a 
cavernous lymphangioma. 

Treatment. — As these large cystic masses invade the intermus- 
cular and other deep recesses of the neck their removal by operation is 
often impossible. Single cysts can be dissected out in some cases. 
Puncture and drainage do not, as a rule, effect much relief. Not a few 
cases have recovered spontaneously or by only local treatment, which 
was probably negative. These tumors show no malignancy. 

VRY-NECX— TORTICXDLLIS- 

Wry-neck, torticollis, caput obstipum, caput distortum, a rotation 
deformity of the neck, is claimed by some specialists for the domain of 
orthopedic surgery under such titles as ‘‘cervical scoliosis^^ and “colliim 
oV)stiy)um.” Systematic writers continue to class this disease among 
the congenital abnoi-mities of the neck, as is done in the present work. 

General Considerations. — The equilibrium of the head upon tlie 
vertebral column is maintained by the coordinate action of all the 
cervical muscles. Disturbance of the balance between these muscles 
causes deviations more or less complex, simple flexion, torsion, or a 
combination of both, according to the group of muscles affected. Two 
forms of wry-neck, the spjistic or fixed form and the clonic or intermit- 
tently spasmodic form, are generally recognized. These t\yQ types are 
of somewhat different origin and require different management. The 
term caput oh^tipum or sjmstic torticollis should be limited to one type 
of deformity, viz., that produced by myogenic contracture, beginning 
usually in the sternocleidomastoid muscle, and sooner or later involving 
other rotators, residting in a peculiar nodding and rotating posture of 
the head. We should, therefore, exclude by this definition other closely 
similar deformities, such as those due to cicatrices of skin to vertebral 
caries or fracture, or those due to temperament, emotion, eye-strain, 
strabismus, occupation, or habit, sometimes called “physiological 
torticollis,’' “ocular torticollis,” and tlie like. These deformities may 
look like but are not true wry-neck, which is associated with a muscular 
lesion or myositis, remote or present. The disease is mainly one of 
infancy and childhood, and more common in the male. 

The usual division into congenital and acquired is not wholly accu- 
rate. Fewer cases are actually born with wry-neck than was formerly 
assumed, while many receive the injury at parturition, which starts the 
muscular diseiise or myogenic changes. Chaussier failed to find a 
single case actually born with the deformity in 25,000 births at the 
Maternity Hospital, Paris. Many of the cases reported as congenital 
orticollis were probably instances of vertebral caries, injury, or lack of 
levelopment, rather than true wry-neck. Obstetric traumatisms, 
according to Dieffenbach, include contusions of the neck by forceps in 
lelivery. Stromeyer considers the injury to be to the motor nerves. 
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St. Germain denies that the forceps blades ever press on the neck. 
Billroth and Volkmann consider the injury a rupture or partial rupture 
of the stemomastoid from hard traction on the engaged head. It is 
believed that this follows breech presentations. 

Even in later life violent efforts have been known to cause rupture 
of the stemomastoid, myositis, retraction, and permanent wry-neck, 
as shown by cases reported by Amussat and von Eiselsberg. The 
classification into congenital and spasmodic wry-neck is still in use, 
however, and for convenience need not be disregarded. The clonic 
or spasmodic form usually has failed to improve under orthopedic 
management and, being so largely a neurotic derangement, has yielded 
to neurectomies, such as Keen’s operation in congenital wry-neck. 

Pathology. — As stated above, the primary changes are muscular 
and mainly in one muscle, the stemomastoid. A parenchymatous 
myositis takes its start usually from some traumatism, such as rupture 


i — i 

• Fifi. 168 . — Lekt-hiwed Toiiticoi.lis, Fhdnt and Hack Vifw. 

Note oompeiiisatory curves in dorsal region. 

of fibers and hematoma. A localized inflammatory tumor has been 
noted in the course of the muscle. The stemomastoid is a muscle 
largely composed of connectiv€?-tissue and tendinous fibers among the 
muscular bundles. It is not surprising that irritation along its course 
should cause it to contract and shorten, just as when the tendo 
Achillis is irritated or injured we see contraction and resulting pes 
equinus. Secondary changes sooner or later develop. The phys- 
iologic rest of the inflamed muscle is secured by efforts of the sur- 
rounding groups to sustain and relax it. Hence all the neck rotators be- 
come indirectly involved, and may acquire later false contractions and 
adhesions, exactly as in other parts of the body. Even the vertebrae and 
intervertebral discs are said at last to become thinned on the concave 
side. Bouvier denies this, but no doubt exists that parts of the face 
and cranium (Fig. 169) are atrophic or have their growth restrained, 
so that when left uncorrected the features are found to be smaller 
on the side drawn down. The mandible, ear, and even superior 
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maxilla, orbit, and occipital bone may show this asymmetry in cases 
corrected too late in life. Asymmetry has even been noted in the 
scapulae and shoulders. Peterson denies strenuously the role of sterno- 
mastoid rupture in causing wry-neck and Lorenz is of the same 
opinion. The rare instances of autopsies obtained on wry-neck 
cases (Robert, Guyon, Bouvier, etc.) seem to show a fibrous trans- 
formation of the muscle in most cases, with resulting induration and 
shortening. Volkmann found this sclerosis diffuse throughout the 
whole muscle, but in no cases followed by fatty degeneration. The 
right sternomastoid was more often affected — 62 times in 87 cases. 
Guyon and Philips consider that the right side is more exposed to 




Fu;. 169. Fuoxt and Ha.se ok Skvll in Tohtic'oi.i.is. (Lorenz.) 
Smaller boiie^ on concave side of face and mandible. 


traumatism at delivery, especially in the first position of the head. 
Otlier muscles, the trapezius, scaleni, splenius capitis, and deep rotators, 
possibly even the platysma, may play an important secondary part. 
The unilateral shortening of the muscles of the neck causes a scoliosis 
of the cervical spine, which in turn produces a compensatory scoliosis 
in the opposite direction of the dorsal spine, and even a lumbar scoliosis 
at times. In true congenital cases vertebral deformity may be marked. 
All the tissues which have lain contracted on the concave side of the 
deformity in utero become atrophied and shortened, exactly as they 
do in club-foot. 

Treatment. — Zesas has well observed that the treatment of tor- 
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ticollis cannot be schematic, but must be individual. Success depends 
largely upon its being instituted early, before great alteration of struc- 
tures has occurred. Hence operations or orthopedic appliances succeed 
more often in infancy than when used later, and in which the deform- 
ity is already old at birth. 

Non-operative treatment is not to be condemned as useless, although 
it commonly fails to cure, just as it fails in club-foot. The value of 
orthopedic appliances and of manual correction is chiefly as an adjunct 
to operative treatment, where it is indispensable to success. A com- 
bination of operative and blood- 
less methods offers the only 
chance of success in cases of 
any severity. 

Operations on the Sterno- 

ma s t o id . — Subcuiaiieom U not- 
om as practised by Dupuytren, 
Dieflfenbach, and Stroraeyer, 
has had many advocates. It 
eliminates the dangers of sepsis 
and may sometimes be done 
as a minor operation without 
general anesthesia. In propor- 
tion as the contraction is 
limited to one muscle, the 
sternomastoid, tenotomy may 
be successful, but when other 
muscles and fascia^ are short- 
Fig. i7o.--mani’al corkection (Rrdkehsement) ened it is ineffectual. Two 

OF Wky-neck. Xl 1 r ^ . 

methods of tenotomy are m 
common use. that by minute puncture and that by small open incision. 
The older puncture method is still a favorite with many good surgeons. 
Mikulicz urged slightly more open section, so that the edge of the 
muscle could be seen before cutting. As early as 1670 Roonhuysen 
had already practised this. 

Technic . — The patient should be laid in the dorsal position, with 
a hard roll under the neck and the head drawn against the contracted 
muscle by an assistant. If doubt exists as to the ability to control 
the patient's movements, general anesthesia must be employed. The 
point chosen for dividing the muscle is near its lower insertion. The 
sternal head is usually found the more rigid, and this is first divided. 
The clavicular insertion next is cut, if needed. The surgical anatomy 
of these parts will be familiar to those who have done the cervical 
gland operation. As a rule the tendons stand out with the skin sunken 
between and around them, so that they can almost be pinched up 
through the skin. The structures to be avoided are the great vessels, 
subclavian or innominate, and carotids. The knife is entered generally 
at the inner border of the tense muscle, 1 or 2 cm. above its insertion. 
It can then be insinuated along the inner and posterior border, and 
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when in place carried forward and outward until the cut muscle gives 
way. The probe-pointed tenotome can be substituted after the first 
puncture, if the landmarks seem doubtful. In . case of very fat 
subjects or when adhesions make the landmarks obscure, the open 
method is preferable. A very large number of such tenotomies have 
been done. Occasionally bleeding has been annoying, but, being 
venous, will always stop under compresses. The clavicular attachment 
can be divided in the same manner when the single tenotomy does 
not relieve the tension. 

Open tenotomy, except for the slight skin incision, is no more severe 
and is a more scientific operation. At the same location a short in- 
cision, 3 to 6 cm., is made over the center of each tendon. The margins 
of the wound, on being retracted, expose its lateral border. It can 
then be seen, lifted up, and divided 
with perfect safety, and the skin 
united with a few sutures. The su- 
periorit}' of subcutaneous methods 
due to immunity from infection 
has disappeared with the advent 
of antiseptic surgery, so that many 
operators have dis(!arded subcu- 
taneous methods here, as in other 
parts of the body. 

A certain amount of tearing 
of adhesions and associated fibers 
must now be done by overcor- 
recting with passive motion until 
no more resistance is felt to rota- 
tion, after whicli the head is held 
corrected by casts or braces for 
from three to six months. The 
head and shoulder cast is one of 
the most difficult to apply. A 

large number of turns must surround the head, neck, and shoulders. 
My own experience confirms the statements of Ridlon, Lorenz, and 
others, that no appliance can take the place of a strong plaster cast or 
ensure as good results. 

Extirpation of the Sternomastoid, — Mikiilicz found simple tenotomy 
inadequate to cure confirmed torticollis and resorted to extirpation 
of the lower two-thirds of that muscle. Kocher and Koenig confirm 
this and commend the operation. The loss of one or both sterno- 
mastoids is easily compensated by the other cervical muscles, as con- 
firmed by Crile^s method (see below). 

. Technic of Excision of the Sternomastoid. — An incision is made along 
the border of the muscle and the sternal and clavicular tendons under- 
mined, lifted up, and divided. The lower end of the muscle is then 
lifted outside and carefully separated from the deep vessels to a point 
above the middle of the neck, so as to include the spinal accessory 
VOL. Ill — 19 
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nerve. Its lower half or two-thirds is then divided and the wound 
closed. 

Operations upon the Posterior Muscles. — Many cases of con- 
firmed wry-neck involve such general shortening of all the tissues of 
the neck that no one muscle is at fault, ami require wide cutting 
of all the fascia, muscles, and tendons before the deformity can be 
corrected. The conditions are identical with those in inveterate 
club-foot, where every resisting band, regardless of its original function, 
has to be cut befoi*e correction can be obtainetl. This, followed by 
four or six months’ retention in ciists or suitable braces, offers the 
only hope of cure in bad civscs. 

In these confirmed cases the operator should open the skin freely 
ami divide at once the most resisting band. Usually this will be the 
sternomastoid. The next band may be the edge of the trapezius 
and this must be cut transversely. Whatever bands now remain, 
whether fascial layers or the eomplexus or other muscles, are cut suc- 
cessivel}^ backward until the neck can rotate freely to a normal extent. 
The wound should now be closed and the head placed in an overcor- 
rected position, where it is held bj” a cast or splint for at least four 
months. It will be noted that this somewhat resembles Keen’s posterior 
nerve operation described below. Experienced operators are growing 
more and more favorable to radical wide dissections in inveterate 
wry-neck, as half measures yield so large a percentage of failures or 
relapses. 

Operations upon the Nerves. — For spasmodic or purely mus- 
cular wry-neck, without secondary changes, neurectomies which 
paralyze certain muscles or groups have been extensively practised. 
The extirpation of the sternomastoid, above described, destroys the 
spinal accessory before it reaches the trapezius and incidentally para- 
lyzes that muscle. Perhaps this is the chief merit of the method. 
Simple removal of that nerve in such a location as to paralyze both 
sternomastoid and trapezius is easily done by uncrovering the upper 
end of the sternomastoid through a short incision along its posterior 
edge. The nerve enters its substance 1 or 2 cm. below the mastoid 
process. By pinching or probing the tissues its presence is made 
known from spasm below. When the muscle is pulled a little outward 
and forward the nerve is seen slightly inside and below its upper 
posterior edge. As much as possible of the nerve trunk should be 
resected to prevent regeneration. Southam and Hanson report suc- 
cessful cases of cure by merely stretching the nerve at this point. 

Resection of the Posterior Nerves, Keen's Operation , — For the same 
reason that the posterior muscles need division in bad cases it seems 
proper to cause paralysis by nerve section in these groups rather 
than in the anterior muscles only. Keen, in 1890, published cases 
treated by extensive neurectomy. The nerves to be destroyed are 
those supplying the splenius capitis, rectus capitis posticus major, and 
obliquus inferior, viz., the muscular branches of the second and third 
cervical nerves and the suboccipital nerve from the first cervical. 
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Broadly speaking;, cuttinf^ the posterior branches of the first, second, 
and third cervical nerves will accomplish this. The largest nerve in- 
volved being the occipitalis major, it is advised, firsts to find and resect 
this, using it as a landmark to locate the others. 

The steps of this operation, as practised by its inventors, are: 

1. Incision in the skin, 6 to 10 cm., transversely, at 2 cm. telow 
lobule of ear. 2. Transveise section through the trapezius muscle. 
;i. Location of the occipitalis major nerve after lifting the trapezius, 
where it leaves the complexus muscle. Its level is about 1 to 2 cm. 
below the level of the incision in the skin. 4. Transverse section 
of the complexus l)y slow dissection, following the nerve through 
its substance. This leads to its bifurcation from the second cervical. 
Kxcise a long piece from both nerves. 5. Search for and resection of 
the first cervical nerve. It lies deep in the wound and above the one 
just dissected. It is found by outlining the suboccipital triangle, bound- 
ed by the two ()])lique muscles and the rectus capitis posticus major. 
6. Search for anti resection of the external branch of the posterior 
division of the third cervical. It lies 2 to 3 cm. below the second 
cervical, already cut, and should be destroyed as far as the main trunk. 
This nerve supplies the splenius capitis. The cut muscles may be 
reunited, or if greater relaxation is sought (see above) of course they 
could be left separated and the forcible correction maintained by casts 
or braces. As this operation is done for clonic or spasmodic wry-neck 
only, the cutting of the muscles is merely an incident to the real object, 
which is the destruction of the motor nerve supply. 

SUPPURATIVE PROCESSES IN THE NECK. 

The development of a suppurative inflammation in the deep tissues 
of the neck always threatens life unless promptly relieved. Such a 
cellulitis is dangerous in proportion as it is deep seated and concealed, 
when it may make serious headway before it is detected. In this 
category are the cellular infections after incised and punctured wounds; 
fractures and wounds of the larynx and trachea; perforations of the 
esophagus; necrosis of the mandible, spine, or mastoid process, and 
infections of the parotid gland; suppuration of cysts, hygromas, or even, 
as Auger has shown, of veins thrombosed by adjacent inflammations. 
No part of the body is more subject to abscess formation from acute 
septic lymphadenitis than the neck. These glands have also a remark- 
able power of destroying and limiting infections, so that instead of 
causing phlegmons or cellulitis, they often directly prevent it, as is well 
shown by Peyrot, by themselves undergoing destruction. Chronic 
adenitis, even if suppurative, rarely causes burrowing in the cellular 
'Paces, as adhesions and periadenitis wall in and circumscribe the pus. 

Adenophlegmons and phlegmonous cellulitis are secondary to 
>ther lesions in the mouth, tonsils, teeth, throat, etc., and also occur 
a general septic diseases, scarlatina, erysipelas, typhoid, diabetes, 
mall-pox, etc., by metastasis. All forms of pyogenic germs are to be 
aet with, the streptococcus being, of course, the most virulent. 
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The topo^^raphy of such abscess is determined by the atrium and 
locus of the infection, and by the lines of least resistance to the bur- 
rowing of the pus. The cellular spaces and compartments of the neck 
determine the direction of the pus for mechanical reasons. Walther 
diviiles the abscesses according to their route into — 

I. Abscesses of the posterior region of the neck. 

II. Abscesses of the lateral and anterior regions. 

A. Superficial. 

B. Deep. 

1. Above the hyoid: Submental, mandibular, Ludwig^s 

angina, etc. 

2. lielow the hyoid: Tracheal, submastoid, Dupiiytren’s 

phlegmon, deep cervical, diffuse cellulitis. 

It does not .seem so important to preserve a schematic arrangement 
of locations as to emphasize the dangers attending these ca.ses and to 
warn against ilelays in treating them. The absce.sses of the posterior 
region do form a somewhat distinct group of ca.ses. Large phlegmon- 
ous and sloughing cavities, beginning as furuncles and carbuncles, 
occasionally pre.sent on the back of the neck. Part of these are in 
diabetics and are forms of diabetic gangrene. Others .seem to begin 
in the follicles of the skin in healthy individuals and i)roducc large 
sloughing cavities, laying bare the aponeurosis. Tliey are, as a rule, 
not markedly painful and cause le.ss constitutional reaction than their 
size might inclicatc. Abscesses here seldom lead to burrowing and 
distant extension, but, like all carbuncles about the head and neck, may 
be followed by metastatic cerebral and meningeal suppuration. 

In the lateral and anterior regions of the neck superficial abscesses 
are harmle.ss and easily relieved by incision. Most such cases are from 
superficial lymphatics or from furuncles and carbuncles. 

It is the deep abscesses of the sides and front of the neck which are 
most dangerous and important. Once inside the deep fascia, the pus 
finds free cellular spaces into which it can burrow or gravitate. The 
favorite locations for such burrowing are: 

1. Thjjrohffoidean Space and Around the Trachea. — Pus accumulating 
around the larynx extends l)etween the epiglottis and the thyrohyoid 
membrane, where certain lymphatics lie. A fluctuating tumor appears 
around the thyroid cartilage, cau.sing symptoms of compression and 
suffocation, like erlema of the larynx. A little lower down, similar 
infections surrounding the trachea and cricoid occur, with much the 
same cla.ss of symptoms. Many of these cases receive their infection 
from lesions inside the larynx. 

2. Beneath the Sternoniafitoid. — Most large and deep al)scesses of the 
neck are in this location. As they fill the compartment containing the 
great ve.ssels of the neck as well as the main chains of lymphatics, free 
communication exists with two important cavities, the subclavicular 
space leading to the axilla and the anterior mediastinunv. Into either 
of these spaces the pus may flow without much resistance, so that large 
additional abscesses greatly endangering life may rapidly follow neg- 
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lected suppuration. The usual course is to a fat^l result when the 
chest has been invaded, making it vitally important not to delay 
operations in such cases. 

Retropharyngeal abscesses, lying between the vertebrae and 
pharynx or esophagus, are due more often to Pottos disease or esoph- 
ageal injuries or diseases, and are more fully described in another 
chapter. These, like the substernomastoid phlegmons, are prone to 
invade the chest and infect the pleura, pericardium, or bronchi. It is 
not uncommon for such collections to rupture and discharge through a 
bronchus. Fragments of necrosed vertebra are sometimes expectorated 
from such abscesses in cervical Pott\s disease. 

Diagnosis. — The diagnosis of cellulitis and phlegmon is not difficult. 
Certain symptoms are constantly present, pointing to septic trouble: 
high temperature, pain, rigidity, and edema of skin or muscles in the 
regions above noted. A high leukocyte count develops early. Some- 
times fluctuation is easily made out, but often at first only brawny 
induration and redness can be found. As swelling and induration 
increase, symptoms due to compression often appear — dyspnea, d\'s- 
phagia, and even venous obstruction. The larynx and trachea may be 
distorted or flattened, so as to require tracheotomy, and an extension 
into tlie chest may bring on still further respiratory trouble, together 
with severe or fatal collapse and toxemia. Adenitis and periadenitis 
and thrombosis of large veins often add their dangers. Dysphagia, 
a))honia, and severe nerve symptoms are not uncommon. Pupillary 
and vasomotor disturbances point to pressure on the cervical sym- 
pathetic. These symptoms are more pronounced in severe infections, 
such as occur in scarlatinal and erysipelatous cases. Gangrene may 
occur in such cases, especially in diabetic or alcoholic subjects, as in 
phlegmonous cellulitis in other locations. Eruption of the pus into 
neighboring cavities, the trachea or larynx, pericardium or pleura, 
with pidmonary etlema and a few cases of pulmonary embolism, have 
been reported. h]mphysema of the tissues of the neck or chest some- 
times follows such perforations. Perforation of vessels causing severe 
hemorrhages has been reported. Monod collected o8 such accidents, 
of which 28 were into the artery. Henrot describes a case of cellulitis 
followed by rupture into the spinal canal, with speedy death. 

Treatment. —Little emphasis should be put upon palliative 
treatment of these affections, as they have imaginary rather than real 
utilit}^ and may cause dangerous delays. The one imperative need is 
to give exit to the confined pus. How^ever small in amount, its focus 
needs immediate removal. It may be assumed that any acute, deep, 
hard sw^elling in the ne(*k, with general signs of sepsis, is an abscess, and 
needs early exploration. Edema, redness, and tenderness, even without 
fluctuation, require early incision. Should only blood or serum, and 
no pus, be found, the operation still may be curative by forestalling 
suppuration. Very few or no such swellings will be met which are not 
true pyogenic infections. 

No anatomic directions can be laid down that will apply to all 
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operations. The fact that we must lay open cavities among the great 
vessels, nerves, air-passages, etc., makes free incision difficult. At the 
same time our knowledge of these tissues in vivo is so much increased 
by experience in gland, nerve, and vessel surgery that we have no real 
difficulty in gaining access to any compartment of the deep fascia from 
several directions. Instead of bold incisions, we resort to slower 
dissection by Kocher director. Mayo’s scissors, and Crile’s appliances. 
No case of phlegmon is so ileep or indurated that by slow anatomic 
dissection we cannot lay it open and explore its interior. From our 
knowledge gained in the other operations on the neck we have, of course, 
more than one route to reach the deeper parts. We can choose the 
route behind the sternomastoid or in front of it, or through it, or by 



Fifi. 172 . — Tub Attiior’s Radical Operation for Deep ('ei.i.iji.itih. 

Tamponade of 8ubHtemonia.stoid and Hubmaxillary reKic>n.>4. Additional inci.sion and rubber 

drain in case of burrowing. 

even extirpating it, as circumstances compel. When free access has 
been gained to the spaces in the neck and tlieir i)urulent contents have 
been evacuated, it is well to search for pockets or branches into which 
collateral drains can be inserted. If the abscess began above the 
hyoid bone or near the jaw, its lower end may be near the sternum or 
under the clavicle. Not only should one extremity be provided with 
an outlet, but large free openings should be made at both ends and 
free use of tubes or through-and-through drains inserted. Care must 
be taken not to leave hard tubes or gauze tampons too long in contact 
with large vessels, as they might cause ulceration of their walls and 
hemorrhage. In case of thrombosis or ulceration having already 
caused hemorrhages from large vessels, tamponade by iodoform 
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gauze and local use of adrenalin may give temporary respite, but such 
accidents usually call for ligation of the vessels at another point, usually 
to secure permanent safety. 

CERVICAL RIBS. 

The congenital anomaly, supernumerary ribs, occurs usually in the 
cervi(;al, but has been observed in the lumbar region. It is a deformity 
seldom discovered early and often is overlooked or causes no symptoms 
throughout life. Hunauld described this anomaly in 1742. Gruber, 
in 1849, reported other cases. Willshire and Huntemueller detected 
the deformity first in the living. With the advent of radiography the 
diagnosis of this condition was rendered certain and easy, so that now 
it is known to be common. 

More females than males are affected. 

In Keen’s compilation of 43 cases operated upon there were: 


1‘Vinalps 32 

Males II 

Total 13 


We arc reminded by Thomas and Cushing of a controversy started 
in Sir Thomas Hrowne’s Psetidoxia Epidemka or Commentaries on 
Vulgar Errors,'^ London, 1650, on the subject of Eve's and Adam's 
supernumerary ribs, as represented in modern man by such rudimentary 
organs. 

The affection is l)ilateral in 75 per cent, of cases. As a rule the 
false rib springs from the seventh cervical vertebra, but cases are re- 
ported by Beck, Hauswirth, and Williams in which they grew from the 
sixth cervical. They are more or less completely developed in different 
cases, giving rise to four principal types: 

1. Slight proj^'ctiun not beyond transverse process. 2. Slight 
projection into muscles. 3. Well-developed bony rib reaching down 
to first rib. 4. (^omplete additional rib united at the end to the firet rib. 

L. Barker states that they may form a complete ring to the sternum. 
They may have articulations or may be ankylosed to the spine, some- 
times with exostoses and false positions, forming a bony tumor. Hal- 
bertsma believed that if more than 5 cm. long, the rib displaced the 
subclavian artery as well as the lower cervical nerves. The artery is 
given a higher arch and a sharper curve, as the chest is practically 
lengthened by one rib. This carries the arch of the subclavian vessels 
above the clavicle into the soft parts of the neck, where it is in danger 
of being injured. The vein is not displaced. The scaleni muscles are 
often attached to the cervical rib instead of the first. The pleura is 
elevated and may rise above the clavicle, so that it, like the vessels, 
may be torn in accident or operations if the presence of the anomaly 
is unknown. Less than 10 per cent, of cervical ribs ever give S 3 ''mptoms 
or are discovered during life. The local sign of their presence is a 
visible or palpable tumor above the clavicle, which can sometimes be 
followed to the spine. A certain degree of scoliosis is often present. 
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The high position of the artery has been mistaken for an aneurysm. 
Sometimes aneurysm actually does exist as a result of the bony pressure. 
Abnormal pulsations above the clavicle point strongly to cervical rib, 
especially if there be tender nerve trunks in aililition. 

The most frequent results of the deformity are the nerve phenomena 
referred to the hand and arm. due to pressure on the roots of the bra- 
chial plexus. This may amount to a true neuritis. Anesthesia or 
prickling of the extremity and neuralgic pains are frequent; also lo.ss 
of motor power. The cervical sympathetic may .show pressure symp- 
toms, also the recurrent laryngeal, producing flushing, ocular disturl)- 
ance, hoai-seness. and dysphagia. 

Interference with the subclavian ves.sels is, next to nerve dis- 
turbance, the most common symptom. The artery may he entirely 
obstructed and its lumen obliterated. The pulse is then al)sent in 



Fio. — ('ervk’al Rib ON Left Side. 


the wri.st and the lirnl) very anemic. There have been reported cases 
in which even the subclavian artery and all branches below it were 
thrombosed. Collateral circulation must then supply the limb, and 
this is not invariably sufficient, .so that dry gangrene fn)m anemia 
attacks the fingers. This rarely goes above the finger-tips. 

Venous obstruction is very rare, much less common. In very few 
cases is edema present. 

Trophic changes in the arm, atrophy, and loss of power correspond 
in* degree to the amount of anesthesia. As a rule, cervical ribs cause 
no trouble in early life. Certain injuries may bring on the symptoms. 
Tillmanns, Planet, and Beck report such results from falls and blows. 
Certain occupations or halnts, carrying knapsacks, the recoil of a gun, 
wearing tight collars, may produce the first signs of the trouble. The 
diagnosis after such symptoms have been noted is easily verified by 
the x-ray. 


LIUNKOUS ABSCESS OF THE NECK (hOL7<PHLE(;MONE). 


297 


Treatment. — The condition may not require treatment other 
than rest and posture. This is true of most cases of cervical rib. The 
minority, which show si^?ns of gangrene or paralysis, may require 
operation for removing the rib. The symi)toms are often unilateral 
and only the rib on the affected side needs removal. 

Tlie operation has been uniformly successful. Two forms of skin 
incision have been utilized, a vertical l)ehind the sternomastoid, and a 
horizontal above the clavicle. These two forms can be combined if a 
large space is needed. The thoracic duct and phrenic nerve are to be 
avoided, as well as the pleura and subclavian. The f)peration consists 
in drawing aside the great vessels sufficiently to get at and resect the 
false rib with cutting forceps. It is necessary to divide its attachments 
both to the first rib and to the spine. The lower cervical nerves must 
be held aside and protected, and every effort made to avoid opening 
th(i pleura, which is sometimes attached to the rib. Should this acci- 
dent occur it is not, as a rule, serious. The aim should be to remove 
tlie rib with its periosteum to prevent regeneration, and this makes it 
less easy to push aside the ])leura or adherent vessels. Recurrence of 
the trouble has been rei)orted from leaving the periosteum and also 
from k'uving sharp bony prominences instead of rounding them off. 
The opposite ends of the ril) can be best divided by j)ulling the vessels 
first to one side and then the other. The large nerve trunks must be 
liandled with gentleness when stripped away from the rib. Several 
cas(\s of temporary paralysis from want of care in this step are reported. 
Like most wounds of tlie neck, these incisions heal rapidly if slight 
provision for drainage is made, when there is persistent bloody discharge. 


LIGNEOUS ABSCESS OF THE NECK (HOLZPHLEGMONE). 

Under the name ** phlcg wane Ufjnnusc '^ Reclus described a peculiar 
inflammatory process occurring in the neck, characterized by a slow 
course and a wood-like hardening of the tissues. The cause of this 
interesting disease, according to Moreau, is a certain attenuated infec- 
tion, not quite able to break down the tissues, Init causing chronic 
induration without much free pus. Sick reported a case apparently 
following a mastoid abscess. Sch.mincke has recently attempted, from 
the findings of one case, to make out a resemblance to a neoplasm and 
characterizes the disease as ‘‘cancer-like'’ (cancroid). Merkel, con- 
tinuing the histologic study, found only lymphocyte and leukocyte 
infiltration, and denied the validity of the cancerous theory, citing the 
well-known fact that most of these cases run a benign course. This 
form of phlegmon has shown many different microorganisms in the 
cases so far examined. In 5 cases recently reported by Fichter 
numerous and various pus germs were present. 

The earliest symptom of the disease is generally a swelling of the 
svibmaxillary and retro-auricular lymph-nodes on one side, rapidly 
follow^ed by periglandular inflammation, without much involvement of 
the skin at first. The edges of the mass have often sharp margins, the 



298 


SirmjKKV OF THK NK(’K. 


whole assuming later an extraorilinary hardness very unlike most 
inflammations, there being no pain, tenderness, or fever. Little or no 
suppuration or softening ofcui*s, and the disease remains essentially 
chronic ami stationary for long periods. 

The differential diagnosis is mainly from malignant growths and 
actinomycosis. 

Prognosis and Treatment. — Most of the reported cases have finally 
recovered. The long-continued inflammatory tumor disappears, usually 
by resolution, but only after months of delay. Treatment has little or 
no effect, so far as we know, in bringing this about. External appli- 
cations, Bier treatment, incision, puncture, or efforts at removal of 
glands or other tissue by di.ssection, are alike unavailing or dangerous. 
It is not even necessary to use fomentations, as no pain is present, and 
they do not seem to hasten the softening. The disease does not, as a 
rule, threaten life by invading the deepest layers or the chest cavity. 
During its course the general health suffers less than in acute phlegmon, 
nor have dyspnea, dysphagia, or nerve tlisturbances been serious or 
alarming. 

DISEASES OF THE GLANDS AND LYMPH-VESSELS OF THE NEOC. 

The cervical glands probably .stand at the gateway of more lines 
of invasion than those in any other part of the body, so that we a.ssociate 
glandular disease instinctively with the neck, such is its predilection 
for that part. We make no fundamental error in thus associating 
glandular troubles with the neck, for not only are they most common 
there, but the neck is the embryonal center where glands first appear 
in development. 

The lymphatics wxre known to the ancients, as Herophilus and 
Galen. Eustachius, in the sixteenth century, de.scribed the thoracic 
tluct. As.seli, a little later, found the lymph-ves.sels in animals. 8teno 
found the right thoracic duct. The valves were found in the seven- 
teenth century by Blosius, Ruy.sch, Bartholin, and others. Ifichat 
added much to our topographic knowle<lge. Finally, Sappey pub- 
ILshcd his elaborate atlas in 1876, which has never been equaled, and 
embodied laborious researches extending over thirty years. Histo- 
logic investigations of their anatomy were not attempted until the time 
of Virchow and Recklinghau.sen. 

Sappey^s method of injection by metallic mercury and Gerota^s 
by Prussian blue have added greatly to our knowledge in recent years. 
Embryonic lymphatics are le.ss ea.sy of .study. They cannot be stained 
by silver salts, but are fairly differentiated by osmic acid injections of 
the fat spaces. 

Topography of the Cervical Lymphatics. — Lymphatic territories 
exist in the neck as in all parts of the body. The lymph-vessels of 
certain tracts drain into certain larger ducts, which thus form pedicles 
or collecting trunks for different clusters of glands. It is important 
to recognize the.se anatomic groupings in studying the infections 
and metastases of cervical glands. 
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Poirier makes a schematic arran^^ement of the neck glands into 

(1) a collar or circle around the top of the neck from which hangs 

(2) a vertical chain on each side under the stefnomastoid to the chest. 
This is in turn flanked by several accessory chains. 

The collar or circle itself is formed by (1) the occipital group; 
(2) the mastoid; (3) the parotid and subparotid; (4) the submaxillary; 
(5) the submental; (6) the retropharyngeal. 

1. The occipital glands i-eceive infections from the hairy scalp and 
discharge into the upper deep descending chain (under the sterno- 
mastoid). 

2. The mastoid group or retro-auricular glands terminate in the 
same direction after draining the auricle, meatus, and part of the adja- 
cent scalp, and discharge thence into the substernomastoid chain. 



Fnj. 171 . — (’luri.K ok "('ollau” of thk Ufpeu Neck Glands. 

3. The parotid glands are of great interest, l)ccausc it is now proved 
that they lie both adjacent to and within the substance of the parotid 
salivary gland. Hence their important role in infections and tumors 
of that organ. They drain the meatus, tympanum, part of the cheek 
and the temporal region, and empty into the deep jugular and substerno- 
mastoid chain. They have also an inner chain, called the subparotid 
glands, deeply placed in the space between the pharynx and parotid. 
These drain the nasal fossie, the lateral pharynx, and the Kustachian 
tube. At times they give rise to deep pharyngeal al)scesses. 

4. The suhmaxiUarg glands form a chain along the lower jaw and 
are of great surgical importance, because so often involved in tubercu- 
lous disease, and by metastases from cancers of the mouth and tongue. 
They drain the nose, cheek, gums, lateral and anterior parts of tongue, 
and lips, except the center of the lower lip. Their efferent ducts 
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lead to the bifurcation of the carotids and so to the deep descending 
chain. 

It is of interest to consider whether, like the parotid group, these 
glands enter the substance of the submaxillary salivary gland. The 
best anatomists hold that they do not, although Rawitz found that they 
apparently did do so in certain monkeys. One lymph-gland usually 
lies so closely adherent to the salivary submaxillary that it is safer 
and easier in doubtful cases to remove both rather than to risk Abounding 



Fk;. 175- —Section' ok a Pakotio Gi ani> TFeti's of Twkntv-«)NK. (’evtimktkrs). (Noisst*.) 

In this tifcurp may bo soon tho invasion of fho lympliatio ulaiul by sovoral Klamiulur aoiiii 
which have penetrato<l info the jclainl as far as the hilum and show a tendency to reach its cor- 
tical substance. ( Poirier and CuniMi.) 

its duct or afferent artery. This is j)articularly true of cancerous 
glands. 

5. The submental ylands, directly beneath tho symphysis, arc small 
and few in number. They drain the middle portion of tho k)wer lip 
and sometimes are involved alone from carcinomata at this point; also 
the skin on the chin, the middle of the mandil)le and the lower gum, 
and tip of tongue. They discharge a few vessels into the subhyoid 
space. 

6. The retropharyngeal glands lie behind the pharynx, next to the 
vertebrae. They drain the vault of the pharynx, nasal fossa?, middle 
ear, and Eustachian tube, and discharge by deep-lying ducts which 
reach the deep chains by passing around and mostly behind the great 
vessels. The chief importance of the group lies in their relation to 
retropharyngeal abscesses. 

The Descending or Substernomastoid Group. — From the above 
‘^collar” classification we have seen that certain areas of the head 




and face are drained l)y certain definite j^roups of glands. This is 
of great use to us in determining the atrium of an infection, and the 



Fig. 177. — Siihhtbunomastoid or Dbrcending Deep Groi?p, with ith Connections. 

possibility of metastases. It is not to be forgotten that these groups 
overlap and anastomose with each other to some extent, so that their 
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limits are often ill defined. The collecting trunks discharge through 
one group into another, so that successive glandular areas are traversed 
by the ducts from above downward. Thus all the cervical cir(;le or 
collar discharges into the descending chain, which occupies the track 
of the great ves.sels. These are the largest and most important glandu- 
lar ma.'^.ses of the neck and, like similar groups in all parts of the l)ody, 



:5 4 
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1, Siibriiaxillary; 2, Mubmeiiful; H and 4, parotid i^rfiiip. 


their anatomic distribution follows that of the veins. We may 
particularly emphasize this in the neck, since the dissection of these 
brings us to the greatest of all lymph-ducts — the thoracic duct — and 
remind.s us of what Ilanvier says of the lymphatic system as a whole, 
that it is, as it were, one immense gland which pours its sec* ret ion — • 
lymph — into the veins. The descending deep cervical gland mass 
follows the internal jugular vein from near the mastoid process to the 
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subclavian. This chain drains all the upper group and in addition 
the pharynx, ear, face, neck, lips, mouth, tongue, etc., by independent 
ducts. The extension of this group outward fortns the supraclavicular 
group filling the triangular mass of fat bounded by the trapezius, 
sternomastoid, and (;lavicle. They drain the scalp and neck, surfaces 
of the upper arm, axilla, and even breast. Hence their involvement 
in certain mammary and axillary tumors. 

Acute adenitis of the neck follows various infections of the teeth, 
mouth, gums, nares, tonsils, etc.; also the exanthematous fevers, as diph- 
theria and scarlatina. It is usually bilateral and disappears quickly 
with recovery. 

Ulcerative diseases, chancres, lupus, etc., about the face quickly 
cause multiple glandular swellings about the neck which may end by 
resolution or by abscess formation. 

Chroiiw hifperplastic enlargement of the cervical lymph-nodes is 
almost always tuberculous. The atrium of infection is usually in a 
carious tooth, a diseased tonsil, or .some lesion about the nares or 
larynx, adenoids, tonsillar infections, and the like. The course is usually 
very chronic and ends .sometimes in resolution and disappearance, 
more often in ca.seation, abscess formation, and multiple sinuses about 
the neck. These cold absces.ses .seldom cause dangerous phlegmons 
or much reaction, but refu.se to heal and continue to break in various 
places, forming undermined, violet-colored patches of skin surrounding 
the fistuUe, until unsightly scars are left everywhere. The enlarge- 
ments which do not suppurate form tumors at times of great size, 
filling the submaxillary and submastoid spaces and side of neck, 
until the head may be rotated or bent over. In most cases the tumors 
are smaller, from the size of a hazel-nut to that of a hen’s egg. They 
are painless and hard, sometimes movable and sometimes fixed by 
exudate and adhesions. Their centers are caseated and necrotic long 
before they develop abscc.sse.s. There is usually little or no fever 
unless general tuberculosis be present. 

The differential diagnosis has to be made from malignant diseases, 
lymphosarcoma, carcinoma, pseudoleukemia, and various acute in- 
fections. 

Treatment. —The treatment of tuberculous adenitis should not be 
operative in all instances. Crises in which recession begins may re- 
cover under hygienic or .sanitarium treatment. It is doubtful if iodin 
or external applications of any sort, or even the Bier treatment, influ- 
ences the course perceptibly. All known methods of combating 
general tuberculosis should be tried. 

Operative treatment offers two advantages in persistent cases — 
the prevention of sinuses and scarring and the removal of tuberculous 
disease from the system. It is certain that some patients after these 
operations are relieved of all symptoms of tuberculosis and gain rapidly 
in health, but a considerable percentage fail to obtain a complete cure 
nnd succumb ultimately to pulmonary or other tuberculoses. Demmd 
found in the reports of the Berne Hospital that 29 per cent, out of 692 
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cases observed died later of tuberculosis of the lungs, intestine, men- 
inges, or kidneys. 

Operation for removal of the glands needs to be radical. Partial 
removal of the chains involved — /. c., taking out the larger lymph-nodes 
only — is followed by almost immediate recurrence. The others of the 
chain become enlarged in some cases almost before the wound is united. 
This may be repeated several times unless the operation is planned 
so as to take out every gland of the whole chain, whether enlarged 
or not. Kven then it is not uncommon for distant chains, as on the 
opposite side, shortly to become enlarged. 



Fkj. 179.— In<'ikioxh fok IIadkwi. Opf.hatiov on 'ri?BF.Kri’w)rs (Ii.^nds. 
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It should be a rule, therefore, to remove them radically or not at 
all. The radical operation should not be done on cases with cellulitis 
and open sinuses. These should first be cureted. injected, and healed. 
The mechanical difficulties of dissecting out glands from the indurated 
and inflamed tissues are very great, as are also the dangers of wound 
infection. 

Technic of the Radical Operation for Tuberculous Glands of 
the Neck. — Incision . — As the aim of the operation is the radical 
removal of the whole mass from one side of the neck, an incision has 
usually been made from the mastoid process to the clavicle, along 
the posterior border of the sternomastoid. This may be called the 
anatomic incision, as it follows the main trunk of the venous system 
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of the neck, the internal jugular, along which the glands cluster. Mayo 
advises a similar incision, somewhat S-shaped, by curving its low^er 
end backward and its upper end forward. An'' objection to these in- 
cisions is that they often leave long, unsightly scars above the collar 
line. Accessory incisions must also be made to remove the submaxillary 
or parotid lymph-nodes. 

Dowd advocates less disfiguring incisions by following the circular 
furrows of the neck, which leave an almost invisible scar, as advocated 
by Kocher for goiter operations. The transverse incisions can be made 
at two levels, one for the removal of the upper circle of glands parallel 
to the lower jaw, and one 4 cm. below it, extending from the line of the 
meatus, or even the hair line, forward toward the chin. For more 
radical operations he adds another, extending from the hair line, near 



Fm. ISO. — Extknsivk Ti'iiKHCf'i.rM's Invoi.vkmknt ok thk SniMASToin, SrnMAXii.L.\Ky, and 
ni:st KM»iNf; Chains. (Duwil.) 

the occiput, obli(iuely toward the clavicle, and curving forward, so 
as to encircle the neck a few centimetei’s above the clavicle. 

Whatever the primary incision the skin and platysma are reflected,* 
uncovering the sternomastoid, and the deep fascia is divided. Fenger 
advised cutting the clavicular insertion of the sternomastoid and placing 
a ligature temporarily around the internal jugular to prevent air embo- 
lism in case of accidental wounding. Most operators now find it 
unnecessary to divide the muscle, and secure distention and absence 
of suction in the vein by inserting a pledget of gauze against its tower 
end. This causes it to stand out and cease respiratory movement quite 
as effectively as the ligature. 

It will be observed that this operation has some resemblance to that 
of Crile, given below, for malignant glands, but is much less radical. 

VOL. Ill - 20 
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The aim of the operation is the radical removal of the gland chain 
with its enclosing fat in one piece from the clavicle upward. As above 
stated, this operation is difficult or impossible in the presence of pus 
or much periadenitis. In clean cases the glands are readily stripped by 
blunt dissection from the subclavian vein and internal jugular, and 
the triangular space behind toward the trapezius. 

Especial care must be exercised not to divide the thoracic duct. 
When the lower end of the mass is freed, it can be separated upward 
along the vein which it closely follows. The Kocher director, intended 
for goiter operations, and the Mayo dissecting scissors are useful in- 
struments at this stage. At about the middle of the incision the upward 

di.ssection is stopped by the crossing 
of the spinal accessory nerve from the 
sternomastoid to the trapezius. This 
branch should be isolated and saved 
whenever possible. Pinclnng or prol>- 
ing it will cause a spa.sm of the trap- 
ezius. After it has been located it 
must be left with a bridge of tissue. 
The gland chain must now be divid(Ml 
and the dissection continued upward 
or else the lower mass may be left 
attached and drawn under the ol)- 
struction. The upper half of the di.s- 
section is deeper under the muscle 
and more difficult. (Hands of the sub- 
mastoid group are prone to lie (leet)ly 
buried under the fibrous insertion of 
the mu.scle and hard to free. The 
chain also follows the vessels forward 
under the sternomastoid, where the 
adhesions are firm and the dissection 
is done out of sight. Both sides of 
the mu.scle siiould be cleared and its 
l)elly can then be lifted enough to get 
good acce.ss to the bifurcation of the 
ves.sels and beginning of the submaxil- 
lary chain. The largest glands are 
often found at this point. It is .seldom nece.s.sary to cut the muscle, 
either vertically or transversely, if both its borders are freely under- 
mined, so that it can be lifted and drawm from side to side. 

Circular incisions, as a rule, are needed to remove the submaxillary 
and submental glands. Some operators have avoided this by 
very- extensively undermining the flaps of skin and drawing them 
forward, thereby omitting additional external incisions. In the 
neighborhood of the submaxillary salivary gland several lymph-nodes 
sometimes are found .so near its capsule as to make their removal 
difficult, except by taking it away also. There is no serious objection 
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to doing this, but except in malignant disease it can be avoided by 
careful dissection. Especial care is to be taken not to injure the 
efferent artery and duct. In the parotid glartd lymph-nodes often 
penetrate and become imbedded, as mentioned below. 

The wounds, even after extensive removal of the glands, heal rapidly 
if temporary drainage is made. If care is used not to get scarring 
from the stitches an almost invisible linear cicatrix results. Longitu- 
dinal subcuticular sutures, either of catgut or unabsorbable material, 
give good cosmetic results. 

Actinomycosis of the Neck. — Tumor-like masses appear in the 
neck in actinomycosis which may simulate carcinoma in their slow 
progression. The growth is slower than true cancer and shows a 
greater tendency to form sinuses. Still massive thickening exists, 
and it may not be possible to verify the diagnosis except by the micro- 
scope. 

The real test — finding the ray fungus in the discharges or tissue — 
can be made conclusively in all cases sooner or later. It is to be noted 
that true metastases occur in this and some other mycoses, causing 
errors in diagnosis unless critical care is used. (See Vol. I., p. 516.) 

Disseminated blastomycosis runs a rapidly malignant cour.se 
in many sul)jects. An unusual series of 5 such cases appeared in the 
( -hicago clinics of the past five years, reported by Walker, Montgomery, 
Bassoe, Pusey, and Ormsby. In several of these the vertebra?, lungs, 
intestines, and thyroid became involved in metastatic growths before 
death. The microorganism of this disease is difficult to identify. 
Its atrium is usually a lesion of the skin, as in 6 of 13 cases reported by 
Ophiils, who classifies the affection under the term ‘^coccidioidal granu- 
loma.” (See Vol. II., p. 64S.) 

Other affections ocrcurring in the neck are fibroma 7fwlluscum, men- 
tioned by Schnitzler, who also reports the occurrence of pigmental 
nerve lurviu'i and the commoner pampiniform neuroma. In rare instances 
a peculiar hypertrophic mass is met on the skin of the neck, knowm to 
dermatologists or pathologists as elephantiasis neuromatosa congenita. 
These affections arc usually not amenable to surgical interference. 

THE CAROTID BODY OR GLAND. 

The carotid gland or ganglion intercaroticum is a small body attached 
to the wall of the carotid artery, usually at its bifurcation. In size 
it varies from that of a grain of rice to that of a grain of corn. Funke 
found its location to vary several inches up or dowm the vessel, and 
noted its frequent absence in dissections. 

The body wiis fiist described by Haller, in 1743, and the microscopic 
anatomy by Dushka, in 1862. The most characteristic feature of the 
minute anatomy is the so-called “cell-ball,'' which is everywhere 
seen lying in small capsules formed by the fibrous septa. It contains 
many nerve fibers and some ganglion cells, leading to the supposition 
that it belongs structurally to the sympathetic nerve system. 
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Malignant Growths. — The liability of this gland to become the 
seat of malignant growth was noted in 1880 by lliegner, who removed 
such a tumor by operation. Maydl, Dittel, Gcrsuny, Malmosky, 
Recliis. and othei*s later reported cases in Europe, as have Scudder, 
Hearn, Keen, and Da Costa in America. 

Usually these growths have been fouiul malignant, of the type called 
pcritkcUonm, Occasionally they were pronounced doubtful or endothe- 
lioma. When removed late or incompletely, recurrences are the rule. 
The clinical diagnosis is not always easy. Carotid tumors have been 
mistaken frequently for lymph-nodes or lymphosarcoma. The tumor 
commonly lies over the forks of the carotid, extending from the jaw 
to the hyoid bone. Several of the cases reported were the size of a 
hen’s egg; others much smaller. The mass often pulsates or is so lifted 
by the carotid pulse as to give a strong impulse. As in exophthalmic 
goiter, there is often vasomotor dLsturbance. irregular flushing of the 
head, neck, and face, ami some exophthalmos. 

The pathologic iliagnosis has usually been made only after re- 
moval. Reclus, in 1003, diagnosed one case before operation, the 
pathologic diagnosis after operation being reported as ** perithelioma of 
the retrocarotid corpuscle.^’ 

The influence of age and other predisposing or exciting causes is 
as little undei*stood in this as in otlier tumors. Heinleth’s theory is 
that the carotid gland ceases growth at puberty, and that thereafter, 
if growth persists, it constitutes a tumor. One of the reported cases 
was eighteen; 9 were under thirty-five, and 1 was sixty years old. 
Only 3 were past forty. 

Treatment. — It would seem that renj early removal should be 
advised in every case of carotid tumor. All cases are not seen in this 
favorable stage, however, and very formidable tlifficulties are met with 
when the extirpation is attempted in advanced cases, from the fact 
that the-three carotids — common, external, and internal — usually require 
ligation. This step alone, according to Barcull, causes a mortality 
of over 25 per cent. Many who do not die have serious brain com- 
plications or nerve disturbances. Da Costa's case had complete 
hemiplegia. In Keen's, Da Co.sta's, and all but 3 of those in Funke's 
collected ca.ses ligation was performed. Various nerves have also been 
injured, the pneumogastric, sympathetic, hypoglossal, and recurrent 
laryngeal, so that sequela? in the form of paralysis of vocal cords, 
aphasia, pulmonary congestion, secondary hemorrhages, hemiplegia, 
aphonia, and sympathetic nerve symptoms, flushing, mydriasis, etc. 
have been unpleasantly frequent. 

Reclus advised waiting for dangerous symptoms before operating. 
This is seconded by Da Costa. It can only be justified by the belief 
that some of these tumors are benign, which is not generally believed. 
Other authorities advi.se early operation. Of the 17 cases above men- 
tioned, 7 are reported cured without permanent complication, and 
several as cured, but left wdth aphonia or some paretic condition. The 
operation is essentially like that for the removal of deep submaxillary 
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lymph-nodes, especially those which lie at the forks of the carotid. 
Possibly the artery clamp of Crile would enable jis at times to dispense 
with ligation. Probably the radical extirpation of the muscles, veins, 
and glands practised by him would not be adapted to this class of 
tumors. Contrary to lle(;lus' advice to wait for serious symptoms 
before operating, it would seem likely that very early operating might 
avoid the necessity of destroying the carotids, as the tumor grows 
somewhat loosely attached to the arterial wall, so that it might be 
easier to detach it. 

CONTUSIONS AND WOUNDS OF THE NECK. 

Popular imagination places the neck along with the heart and 
brain as one of the most vital centers of the body, whereas physicians 
know that it is made up of organs many of which can be severely 
injured without destroying life. 

The popular fallacy is derived from the stories and pseudo-science 
of all ages, illustrating what Hacon called the idola theatri of the human 
mind, (constantly of)posing real knowledge. From the days of behead- 
ing by the broad-axe, the use of the bowstring of the Arab, or the sword 
and dagger of the warrior or a.s.sassin, to the garrotte, guillotine, and 
hangman’s knot, the popular mind has constantly as.sociate(l injuries 
of the ne(*k with sudden death. It is still commonly believed that 
death is instantaneous when the neck is ‘Mu’oken.’^ This explains the 
prevalence of cut throat in efforts at suicide. An individual versed 
in the anatomy and relations of the necck organs would scarcely attempt 
self-destru(;tion by this method, or would choose a more certain route 
to the great v(\ssels than by (cutting across the larynx. 

Contusions and crushing injuries of the neck are less common than 
in the head and extremities. Heside spinal fractures and cord injuries 
(cf. (’hapter XXXW), and those of the hyoid bone and larynx and 
trachea ((’hapter XL.), the vessels and nerves are occasionally torn 
sul)cutaneously. Most injuries of the vessels arc caused by wounds — 
gunshot, stab, and incised — and, as would be expected in this vascular 
area, are characterized by violent hemorrhages. 

Cut Throat. — The injury known as cut throat is self inflicted in 
many cases. That it fails to cause death so often is explained by a 
popular ignorance of the fact that the great vessels are well covered 
in the upper part of the neck. In many reported cases the wound has 
been under the chin, where it divides the larynx or trachea, and where 
the thick muscles guard the great vessels somewhat. Going backward 
at the level of the thyroid cartilage, the cut needs to be very deep 
before it can injure either carotid. The firm cartilages have a con- 
siderable tendency to divert or check the knife. The same depth of 
cut just above the sternum or clavicle would incise one or all the great 
vessels of the neck. Hemorrhage from one of the carotids usually 
causes death l^efore surgical assistance can ho obtained. In the case 
of a laj’ge vein being wounded laterally, the bleeding may stop spon- 
taneously or by light pressure. 
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Wounds of the air passages — the pharynx, the floor of the mouth, or 
the esophagus — may cause alarming signs of dyspnea from insufflation of 
blood. The rushing of air and bloody froth at the wound is less alarming 
to the surgeon than to the layman, but prompt surgical attention is 
needed to prevent complications from infection of the deep cellular 
compartments of the neck and of the bronchi and lungs. Repair of 
the various layers should be made :is promptly as possible. The trachea, 
esophagus, or larynx, if divided, should be sutured separately, great care 
being taken that no openings are left from the lumen of either tube 
into the connective-tissue spaces. Dangerous abscesses develop more 
particularly after punctured wounds of the esophagus. In large incised 
wounds ample drainage of surrounding tissues must be provifled when 
extravasation can occur. In smaller punctured wounds free incision 



Fio. 1S2.— (’UT Throat. 

Great vessels not wouiiiied on account of high inci.*<ion. 

and packing may be required to enlarge the original wound and protect 
the adjoining tissues. 

Wounds of the Blood-vessels. — The smaller vessels of the neck — 
thyroids, lingual, facial, vertebral, or occipital — can cause danger- 
ous or fatal hemorrhages. When the carotid or the internal jufjular 
is divided or punctured the time required for fatal bleeding is so short 
that few cases have been saved. That death can be prevented is, 
nevertheless, shown in cases reported !)y Lejars and by Larrey. In 
all of the.se the surgeon chanced to be near at hand and made immediate 
digital compression, which was maintained until the vessels could be 
secured. The stream or jet of blood in wounds of the carotids, innomi- 
nate or subclavian, is large — the size of the finger — according to some 
observers. One woman, stabbed in the neck, is stated by Lejars to 
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have poured out three liters in a few moments. Such patients, as he 
observes, ‘‘Swim in their own blood and owe their lives, if saved, to 
the first surgeon who brings help. If left alone, death comes in a few 
moments.’^ Digital compression must be employed instantly in such 
emergencies. The fingers must be thrust backward at the front edge 
of the sternomastoid until the great vessels are compressed firmly 
against the sixth cervical vertebra. 

This may be called compression of the vessel in continuity. When 
it is not effective, more direct efforts to occlude the bleeding point should 
be made l)y thrusting one or more fingers directly into the wound. The 
cut in the wall of the vessel or its open end, if divided, may thus be 
found and the flow temporarily checked. 



Fio. is;?. — Cut Throat, Ix)w Incision. 
Scctiuii t^howiiiR relations of deep vessels. 


Preparation should now be made for ligating the vessel. Small 
or punctured wounds may be enlarged and the main trunk of the 
vessel exposed enough to de-ligate or the open ends, if cut off, may be 
seized and closed by ligatures. The use of large forceps to seize masses 
of tissue in the hope of including the vessel is entirely improper, as 
the nerves, especially the vagus, are likely to be destroyed in this way, 
as are also the veins. The great difficulty of securing such a large 
vessel as the carotid in the bottom of a deep incised wound often makes 
it more advisable to incise the skin at a new point and ligate the main 
trunk in continuity proximal to the wound. The return bleeding from 
the upper cut end can sometimes be stopped by tampons, but usually 
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the external carotid or the common carotid on either side will need 
ligation before the return flow can be checked. 

Wounds of the intvrnal jugular vein have the additional danger 
of air embolism. This is iis true in accidental wounding during opera- 
tions as in case of orilinarv wounds. A moderate amount of air entering 
a vein is not so dangerous as Wiis formerly supposed. Such an accident 
during an operation is recognized by a hissing sound with inspiration. 
It has bc'en noted many times on the operating table, and when quickly 
checked has caused no shock or disturbance, but if continued (anises 
fatal collapse. 

The hemostasis in wounds of veins is sometimes accompli.shed by 
external pressure. When wounded laterally the large v(\ssels can 
sometimes be closed by fine sutures, as described by Ricord. The walls 



Fig. 184. — Digital Compression of Carotipa. fLojarn.) 


of veins, being thin and easily torn, hold ligature.s and sutures rather 
poorly, .so that in extensive wounds it is difficult to make perfect hemo- 
stasis. Unless care is u.scd the vessel wall gives way under the forceps 
or ligature, and a deeper bleeding at once starts up which can only be 
controlled by enlarging the wound. 

Secondary Hemorrhages. — The fact, well-known in the pre-anti- 
septic time, that infections caused .secondary hemorrhage, needs to 
be emphasized in the surgery of the neck. A wound here which has 
gone a week or more in a suppurating state sometimes causes sudden 
and fatal hemorrhage from emsion of a great ve.ssel or the sloughing 
off of the ligated end of a ve.s.sel. Provision should be made against 
this by keeping all phlegmonous cavities, as well as infected recent 
w'ounds, carefully drained and disinfected. Care as to posture and 
avoidance of movement, as well as constant watching of the patient, 
are also essential. Such accidents call for ligation of the vessels proxi- 
mal and distal to the bleeding point. Even if the bleeding has stopped, 
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it is probable that it will be repeated, so that prompt interference is 
safer than expectant treatment. . 

Injuries of Nerves. — Any of the spinal nerves may be wounded 
by wounds or severe injuries, causing areas of anesthesia and local 
paralysis. The lower nerves forming the brachial plexus arc not rarely 
injured, causing complete or partial paralysis of the arm and hand. 
Trophic changes may also follow. Such injuries call for immediate or 
secondary nerve suture. 

The pneumogastric nerve is destroyed both in accidental wounds 
and in connection with operations on glands and injuries to the vessels. 



Fio. 185. — Incimons for Lioating Various Vessels in the Neck. 


Disturbance of pulse, respiration, and voice follow unilateral injury. 
It is thought by Ewald that the so-called vagus pneumonia is not 
frequent or dangerous. 

When the hypoglossal nerve has been injured by wounds in the 
upper part of the neck, as in cut throat or punctured wounds, the 
tongue is paralyzed on one side, as to motion, but not iis to sensation. 

Injuries of the Phrenic Nerve. — The phrenic nerve is freely exposed 
in operating upon the retrosternomastoid glands and in penetrating 
wounds. In these operations often I find it descending vertically 
in the posterior part of the wound, lying upon the scalenus anticus, 


314 


SUIUJEKY OF THE NECK. 


and passing between the subclavian vein and artery. Probing or 
lightly punching it will cause a spasm of the diaphragm, thus enabling 
us to avoid it or protect it. The injury of one phrenic nerve paralyzes 
one side of the diaphragm. The dangers of this accident have been 
insisted upon by Erichsen, Hueter-Lossen, Diebel, Park, and Carless, 
who assert that it may cause sudden death by embarrassing respiration. 
On the other hand, internists. Bernhardt, Duchenne, and others, have 
determined that the gradual occurrence of phrenic nerve paralysis 
causes only slight dyspnea. Schroeder, in 1901, becoming skeptical 
as to the role of the nerve in causing death in the reported cases, took 
liberties with it in operations, and reported the first case of operative 
destruction of its continuity with no serious result. All previous 
cases reported had ended fatally. These were: 


1. Schurmaycr. 

1847 

Stab wound. 

Right. 

Death in few minutes. 

2. Heck. 

1848 

Hullet wound. 

Left. 

Death on fifth day. 

Har(lek4x»n. 

1882 

Hnknown. 


Death in two hours. 

4. Krichsen. 

1884 

Division while liga- 
ting subclavian ar- 
tery. 


Death in few days. 

5. Mackenzie. 

1891 

Rupture from fall. 

Right. 

Death immediate. 

6. Hearn and Keen. 

1899 

Resection during op- 
eration of phrenic 
and pneiiiiiogastric 
n<Tves: resection of 
jugular and rupture 
of thoracic duct. 

.Moderate teiiijMirary 
f*mbarra.*«sment of re.s- 
piration; .•smooth re- 
covery. 

7. Schroeder. 

1900 

Division during 0 {x;r- 
ation. 

Left. 

Recovery. 


Experiments were then made upon dogs, which showed that life 
could be prolonged in nearly every case after section of this nerve'. 
Luschka had already shown, in 1853, that the fleshy portion of the; 
diaphragm receives some innervation from the five lower intercostals. 
This can be verified in birds and mammals. Some compensation can 
therefore take place, and the paralyzed area of the diaphragm is only 
central, even if l)Oth phrenics are destroyed. The diaphragm is not 
an essential muscle of respiration in any event. It is true that section 
of one phrenic causes partial collapse of the lower lobe of one lung, 
but, nevertheless, the accident in man is not necessarily fatal. 

Injury of the Thoracic Duct. — Wounds and injuries of the tlioracic 
duct have been reported in not a few cases in recent years by Kiichner, 
Schroeder and Plummer, (.'heever, Phelps, Keen, Boegehold, and others. 
Nearl}' all the later ca.ses have been from operative wounds in connec- 
tion with gland extirpation on the left side of the neck, but Kirchner’s 
first 16 ca.ses were from other accidents. The right side also may be the 
site of such an injury, because the lymph system is very aberrant, much 
more so than the venous system, and because a right thoracic duct often 
exists normally in addition to the left. 

In nearly all the operative cases the main features were the same. 
While separating the glands from the subclavian or forks of the vessels 
a milky flow was observed (chylorrhea), proving the duct or some of its 
branches to have been divided. 
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The thoracic duct is 34 to 48 cm. in length, extending from the 
second lumbar to the sixth cervical vertebrie. It drains both lower 
extremities, the abdomen (except the upper part of the liver), the left 
lung, left side of heart, left arm, and left side of the head and neck. It 
is formed by a union of trunks from the intestines, chest, diaphragm, 
and receptaculum chyli. It has been objected very properly that the 
lumbar part should not be called the ^^horacic^^ duct. The terms 
‘^ductus Pecqueteanus” and ‘'ductus lumbo thoracicus” are suggested as 
more appropriate. 

In this long extent of the duct as it passes through the diaphragm 
behind the aorta it is well protected. Nevertheless, it has been injured 
l)y blows and crushing of the chest in 16 reported cases. In 6 chylous 
ascites resulted and in 1) chylothorax. Poegehohrs case was the first 
one due to wound of the neck. 


Keen added 3, bringing the num- 
ber up to 20. The accident is 
not always fatal. Kirchner’s 
case of a girl, aged nine, had a 
blow at the level of the third rib, 
followed by extreme distention 
of the thorax by chylous effusion. 
This was drawn off by puncture 
s<»V(M*al times, and eventually the 
effusion ceased and the child re- 
covered perfect health. 

N'autrin has observed 4 cases 
of operative injury of the duct, 
only 1 of which had serious re- 
sults. 

Unterberger, reporting from 
Garre/s clinic in Koenigsberg, 
adds a case which recovered in 
fourteen days under packing. He 
collected from the literature 
(1906) 29 cases, including his 
own. The lack of uniformity in 
results of injury to the duct is 
explained by the great variation 
in its anatomy. Frequently the 
duct is double or triple and the in- 
jury of one branch is easily com- 
pensated. Teichmann devised the 
term "ductus hemithoracicus" for 
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this condition. Not infrequently 

the duct is right sided or exists even on both sides, so that there is no 
immunity from danger of injuring it in operations on the right side. 
Szawlowski found 6 cases in literature, and added 6 more, in all 12, in 


which the right subclavian originated from the aorta direct, in which 
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the duct existed upon the ri^^ht side. Watson reports a case of its 
emptying; into the left axillary vein. Fy^®’ Todd, Allen, Thomsen, 
Portal, and Redmond confirm this by similar cases. 

“Delta” or forked double or triple entrance to the vein is reported 
by Quaui. on the left side eight times, on the right side five times. A 
large numl)er of cases are recorded in which the duct emptied into the 
vena azygos. Wendel, in 28 cadavei-s, injected the duct and found two 
unions with the azygos and four other anomalous connections to veins. 

When the duct has been severed and there is no collateral branch, 
enormous outpouring of chylous fluid takes place, saturating the 
dressing and even the bed. The nutrition must suffer unless this can 
be checked. If the branch is ligated distention and rupture will 
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follow unless collateral branches divert the flow. Hahn rejiorts a case 
in which the duct was wounded, filling up the pleura. This was as- 
pirated ten times, removing a total of 29,650 cc., or 30 quarts. 
Accompanying this great drain there is great thirst, weak pulse, and 
often syncope. Fever may lie present from the re.sorption of nucleins 
and albumias in the wound. In other cases the flow is small in amount 
and even ceases when light pressure is made, indicating that the wound 
in the duct is a lateral cut or that branch vessels take up the circulation. 

Treatment. — The treatment of a wounded duct may be by four 
methods: 

1. Compre.ssion. 2. Ligation. 3. Suture (advised by Keen, Cush- 
ing, and Porter). 4. Implantation into a vein. 
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Sufficient data are lacking to establish clearly t^e value of any but 
the first two of these methods. Compression undoubtedly stops the 
flow in some cases and should be given a trial. Ligation of the wounded 
duct involves some theoretical risk, since with a single duct the patient 
must die unless it can discharge. To test this danger, Leuret, Lassaigne, 
Schmidt, and Hoegehold tied the duct in numerous experiments, using 
dogs, horses, and other animals, usually causing no disturbance. It 
follows, as Vautrin is disposed to insist, quite properly, that we should 
tie the duct in all cases which discharge persistently. The risk is slight 
and the danger of not doing .so considerable. The difficulty of finding 
the duct may be serious when it has to be sought in the retrosternal 
space behincl the ves.sels. If this has U> be done, it is safer and less 
difficult to tlo it before the tis.sues are much altered by inflammation, 
thus hiding the duct, and before the patient has become debilitated by 
loss of nutrition. 

TUMORS OF THE NECK. 

Cysts. — Cystic tumors of several distinct types occur in the neck. 

1. Congenital Cysts. — The thyroglossal tract, instead of causing 
open fistuUc, leads sometimes to cystic tumors, as reported by Senn, 
Murphy, Haberern, and others. The differential diagnosis of thc.se 



Fio. 188. — Cyst of Neck and Occiput. (Schnitzler.) 


cysts from other cystic diseases is often difficult. Lenzi and Pellegrini, 
reporting a series of such cases from their Florence clinic, point out two 
diagnostic features, the location in the median and lateral regions, 
where congenital fistulie occur, and, histologically, the occurrence in 
the walls of the thyroglossal cysts of thyroid follicles. The treatment 
is extirpation, as in the fistula. When the deep or complex structure 
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of the cyst makes this impossible, the remoter parts may have to be 
left attached to the deep structures. 

2. Echinococcus Cysts. — Echinococcus cysts of the neck occur 
in the subfiiscial spaces and often require a difficult dissection for re- 
moval. Haberern reports a successful operation for such a cyst in 
which the tumor, the size of a man’s fist, w'as closely united to the 
internal carotid, requiring ligation. Other cases are reported by Heck 
and Makara. A total of 29 such cases appear in surgical literature up 
to 1907. Such cysts occur either in the thyroid gland or under the 
sternomastoid, where they form close connections with the great 
vessels. Ewald warns us that in the thyroid they may be mistaken for 
cystic goiter arul in the deep location for branchiogenic cysts. An 
important diagnostic sign is the tendency of an echinococcus cyst, 
mentioned by von Bergmann, rapidly to enlarge by thrusting itself into 
free spaces, thus becoming loculated in form. The pathologic diag- 
nosis can be made by iispirating the cyst, the contents of which are a 
clear, non-albuminous fluid, and by the finding of the characteristic 

booklets of the echinoco(!cus. It 
is imj)ortant to remember that ex- 
ceptionally the fluid aspirated, be- 
cause it contains blood-serum or 
for some reason, may l)e albumin- 
ous. The treatment of echinococ- 
cus in the neck, as in other loca- 
tions, is preferabl}’' by excision. 
Especial care is needed that the 
mother-cyst should be fully extir- 
pated. 

3. Lymphatic Cysts. Hydro- 
cele of the Neck. These cysts 
are congenital in the neck, chest, 
or axilla in the region of the 
lymph-nodes. They form large 
thin-walled sacs in the posterior 
triangle, which are known as hy- 
droceles of the neck. Such tumors 
are multilocular or single and con- 
sist of dilated lymph-spaces, such 
as occur normally in certain ani- 
mals, as the frog. The gradual 
enlargement of such a cyst may 
lead to a secondary cyst in the axilla, as shown in Ewald’s case 
(Fig. 189), which developed a fluctuating tumor, extending under the 
clavicle. 

Puncture reduces these tumors temporarily, but is not curative. 
Attempts at removal have not usually been successful on account of 
the deep and complex connections of the lining membrane with the 
vessel walls and inner compartments of the deep fascia. 



Fio. 189 . — Lymphatic Cyst OF Neck Extend- 
ing Beneath Clavicle into Axilla. (K. 
Ewald.) 
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A spontaneous tendency to disappear in childhood characterizes the 
lymphatic cysts, even those of large size. The thin coverings contract 
and thicken, while the whole hydrocele undergoes shrinkage and finally 
is wholly absorbed. It is unusual, therefore, to meet with cases in 
adult life. Radical operation should be only a hist resort. Jordan 
reports several efforts at extirpation which nearly cost the lives of the 
patients, and advises puncture, iodin injections, simple incision, or 
waiting for spontaneous decrease in size. Woelfler has practised in- 
cision and tamponing of the cavity to cause obliteration of its lining. 

4. Hemorrhagic Cysts. — The neck is the seat of forms of cysts 
containing blood of most diverse origin and pathology. Weil described 
cases in which lymphatic cysts had become blood-filled or blood-stained 
spontaneously or after puncture. 

Franke described a case of cyst re- 
moved by operation which seemed 
to be an outgrowth from an angioma. 

Langenbe(;k’s case was due to a vari- 
cose enlargement of the vein. Other 
cases histologically proved to be 
formed from the remnants of bran- 
chial cysts. Most of the reported 
cases had directly or indirectly to do 
with some vein. They may be differ- 
entiated from aneurysm by the ab- 
sence of strong pulsations, but. are 
liable to be mistaken for cold al> 
scesses or other forms of cyst, unless aspiration of the contents be 
resortetl to. In 9 out of 31 cases collected l)y Kahler the disease was 
congenital, and in the remainder appeared in early childhood. 

Treatment by extirpation may be called ideal, but has proved 
difficult or impossible in many cases. As a substitute for excision, 
iodin injection has l)ceii tried in suitable cases. This has proved 
dangerous, as in the treatment of vascular troubles by injection of 
irritants, in all parts of the body. Clo.sed cysts, which have no free 
communication with any blood-vcs.scls, are suitable for injection. Sim- 
l)le pressure by (‘ompresses l)Ound over the mass is the least dangerous 
and has proved (uirativc in several reported cases. 

5. Bursal Cysts. — The occurrence of hydrops or distention of one 
of the natural bursie of the neck gives rise to cysts so similar to those 
already mentioned that their diagnosis is often difficult or impossible 
except by aspiration and microscopic examination. These bursjc 
exist normally between the hyoid bone and thyrohyoid ligament, in 
front of the larynx and above the hyoid bone. They may become 
distended as a result of traumatism or of constitutional disease, rheuma- 
tism, pyemia, etc. The location of such cysts makes them liable to be 
mistaken for branchial cysts, aberrant thyroids, thyroglossal ducts, etc. 

The ideal treatment of extirpation, as in bursae in general, often is 
not easily carried out. The cyst, if simple and movable, should be 
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extirpated entire. When this is not practicable, drainage, tamponade, 
and iodin injections will bring about a slower cure. 

Tumors of Lymph«glands. — Besides chronic tuberculous adenitis 
and lymphatic cysts, already mentioned, the lymph-nodes of the neck 
present several forms of new growths. 

Malignant Lymphoma. — Ilodtjkin's disease, or psevdolcukcmia, as 
defined by l^illroth, usually makes its first appearance in the neck, 

remaining like a local disease 
for a time, and later, as if by 
a sort of metastatic process, 
developing glandular masses in 
other regions, axillary, cubi- 
tal, inguinal, mediastinal, etc. 
Cough, anorexia, ascites, ami 
anasarca gradually follow, with 
anemia, marasmus, and death. 

The gross appearance of the 
enlarged glands is like that of 
a malignant growth, a hard, 
grayish-pink mass on section. 
Two forms of the disease are 
observed: A harder and a softer 
form. These forms reappear 
in the rnetastases in other 
organs. Microscopically, the 
masses appear to be made up of an enormous imu-ease of lymphoid 
cells and connective-tissue stroma. 

The treatment of Hodgkin's disease by x-rays has made a 
revolution in our ideas of the prognosis. Pusey has reported several 
cases clinically cured and remaining well after s(*veral years. The 
course of the disease before x-ray treatment was introduced was usually 
to a fatal termination in one or two years. IMllroth's plan, perfected 
by Winiwarter, of using arsenic by injection, has l)cen followed by 
occasional benefit, at least in delaying the fatal result. Fowler’s 
solution is injected in full doses directly into the erdargernents. The 
arsenic treatment is, at most, palliative. The writer saw this fail in one 
case, a middle-aged man with glands in both axilhe so large that the arms 
could not be placed against the body. (Complete disappearance of all 
enlargements followed x-ray treatment. (See also chapter on the 
Lymphatics. ) 

Lymphosarcoma. — Primary sarcoma of the lymph-nodes is believed 
by most pathologists to be independent of malignant lymphoma or 
Hodgkin's disease. While often not more malignant, its * essential 
clinical difference is that it springs from a single focus in one gland and 
spreads not only to surrounding glands, but to all other adjacent organs 
instead of spreading at first to all parts of the lymphatic system, as does 
Hodgkin's disease. Microscopically, it has the structure of true sarcoma. 

Lipoma of the Neck. — The back of the neck is a favorite location 
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for fatty tumors of the large single variety. These in some cases attain 
enormous size and hang pendant, like certain teratomata, upon the 
back and shoulders. Multiple or single lipomata also occur in the 
lateral region of the neck. These are usually in the subcutaneous fat, 
but occasionally appear in an 
interesting form in the inter- 
muscular spaces. A large glob- 
ular tumor filling the pharynx 
and seemingly attached to its 
wall wiis found by Andrews to 
be such a lipoma, the size of an 
orange, and removed by an in- 
cision behind the sternomas- 
toid. It left a redundant wall 
of the pharynx, but no per- 
foral ion. 

Carcinoma of the Neck. — 

Cancerous glands occur in the 
neck from metastatic infections 
as already described in Tuber- 
culous Invasions. It is im- 
portant that these relations 
should be understood in plan- 
ning radical operations for mal- 
ignant disease. The left side 
of the neck receives metastases from the abdomen by way of the 
lymphatic duct, notably in carcinoma vcntriculi. Primary carcinoma, 
occurring in all the epithelial-lined organs, larynx, trachea, esophagus, 
and skin surfaces, and malignant growths of the thyroid, is discussed 
in another section. 



THE SALIVARY GLANDS- 

Congenital anomalies rarely occur in the salivary glands. Roser 
has reported a case of congenital fistula of the parotid, but most such 
affe(;tions result from accident. 

The Parotid. — The external carotid artery and its branches, the 
temporal and internal maxillary, traverse the substance of the parotid, 
as do the facial nerve and the temporal and internal maxillary veins. 
These relations and those of the internal carotid, together with the 
exposed position of Stenson's duct, and the fact that lower segments 
of the gland dip into the upper compartments of the neck, have an 
important bearing in operations upon this gland. 

The parotid lies under the deep fascia on the side of the face and 
mastoid region, surrounding the ramus of the jaw and filling the space 
from the external ear forward and from the zygoma downward. Its 
cervical lobules fill the space beneath the mastoid process from the 
styloid process to the sternomastoid muscle. Stenson’s duct crosses 
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the masseter muscle 2 cm. below the zygoma and enters the buccal 
cavity opposite the upper second molar tooth. 

Parotid Salivary Fistulas. — Wounds of the parotid may divide 
one of the branches of Stenson's duct or its main trunk and reunion 
may take place; but such accidents lead in some cases to salivary 
fistula?. These are a source of extreme annoyance to the patient. 
The outpouring of secretion is profuse, especially at meals. Ulcerative 
processes, such as syphilis, lupus, or carcinoma, also cause parotid 
fistulje. Operative treatment shoukl be attempted by diverting these 
fistute into the buccal cavity and not toward extirpation of the gland 
or, even as suggested by Koenig, to ligation of its duct. It is true 
that in animals simple ligation luis caused atrophy of the parotid, but 
this is uncertain and somewhat dangerous in practice. 

The usual technic of implanting the fistulous end of the duct from 
the outer to the buccal surface of the cheek is that of Deguise. A 



Fig. 193. — Operations for Salivary Fistula. (Binnie.) 
1. Deguise’s metliod. 2. Tube of mucous membrane. 


small trocar is thrust through the fistula into the mouth, piercing the 
cheek at two points; a wire of lead is drawn through both punctures and 
tied in the mouth. If the skin wound now be sutured, or even left 
undisturbed, the lead will conduct the saliva inward and an epithelial- 
lined fistula later formed into the mouth. This method can only 
succeed when the opening is made in front of the masseter. The thick 
ma.ss of that muscle will prevent a channel forming if attempts are made 
to pierce it. When the fistula lies over the muscle, the attempt was 
made by Nicoladoni to construct a tubular canal of the buccal mucosa 
to lengthen the duct. With very deep-lying fistuhe of a branch of the 
main duct he advises extirpating one lobe of the parotid. Kfforts 
should be made to secure and utilize the distal part of the duct when 
the proximal part is too short for Deguise's operation. Weber dilates 
both the fistula and the normal duct outlet with catgut strings or 
laminaria tents, and then passes a string through both sections toward 
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the gland, so as to bring the parts in line. If they can be kept in 
position for a few days by this means the dischvge enters the mouth 
and the fistula closes. 

Parotitis and Abscess. — The parotid gland contains within its 
substance numerous lymphatics. These play an important part in 
tumors and infections. 

Inflammations of the parotid occur from local causes, such as 
obstruction of the duct or by direct extension from the buccal cavity, 
and iis metastatic infections after abdominal troubles in infectious 
fevers and pyemic conditions. Parotitis may be defined as a paren- 
chymatous inflammation of the whole gland with catarrhal inflammation 
of the ducts and tubules of the secreting structure. The glandular 
acini eventually lose their epithelial lining and fuse into a purulent, 
necrotic mass, with the fibrous stroma when suppuration develops, 
llcsolution may occur before great destruction has occurred, the gland 
being relieved by drainage through its own ducts. Tuberculous infec- 
tion has been reported by Paoli, Jiockborn, and Leoni. This may enter 
the gland by way of the embedded lymph-nodes or by the blood- 
current. 

In acute infectious parotitis or mumps the painful, tender tumor 
disappears in a few days. In septic or metjistatic cases the swelling 
persists; the edema, pain, and redness are more pronounced; the devel- 
opment of a phlegmon beneath the deep fascia often becomes evident 
and alarming general sepsis may set in. Extension to the brain in 
the form of nauiingitis or abscess of the brain is not unknown. Double 
parotitis is rather common, the two glands becoming successively the 
seat of infection in bad pyemic or septicemic com^litions. 

Prompt action is necessary in these infections to forestall compli- 
cations. Before suppuration is recognized ice-bags may be employed, 
l^arly incision is demaiiiled when pus is present. Such incisions must 
be deep and well planned to eva(!uate all contained pus and gangrenous 
debris. Especial care is needed in locating these incisions to make 
them parallel to tlie facial nerve and to the great vessels which traverse 
the gland. These cross its substance both transversely and vertically, 
so that extensive cutting, such as is done in the mammary infections, 
is impossil)le, but space enough exists for fairly free opening and packing 
of the abscess cavities. 

Salivary Calculi.— Concretions in the salivary ducts are about 
five times moi*e frecpient in the submaxillary than any other gland. 
Czygan reports 37 cases in the Breslau clinic, the following being the 
order of frequency: 


Wharton’s duct 22 

Submaxillary gland tissue 4 

Stenson’s duct 5 

Parotid gland tissue 1 

Sublingiial duct 4 

Bartholini’s duct 1 


Total 37 
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The presence of these calculi in some cases causes inflammation 
and even suppunition and perforation of tlie f^lands or ducts. Usually 
their irritant action is intermittent. They may jjirow until the size 
of a hen’s egg is reached. Usually they have been detected and removed 
while small. Salivary cysts occasionally develop from obstruction by 
stones in the ducts. Moie usually the walls of the duct become thick- 
ened, forming a sac around the concretion, which occasionally becomes 
obstructed and is relieved by discharging around the stone. 

The usual point of lodgment near the orifice of the duct makes 
surgical interference easy by incision through the mouth. The tumor 
should be cut down and the stone removed. It is rare that this can be 
done by merely splitting or dilating the orifice. In submaxillary 



Fici. 194.- Mixed Tumor of the Parotid, Fio. 19.5. — Mixed Tumor ok Parotid, Advanced 
Early Staoe. (Pu.-st?y.> Si AiiE. 


gland concretions Mikulicz advises that the whole gland be removed. 
This is often advisable, as the operation is triviiil and the danger of 
leaving inflamed or diseased gland is avoided. It is difficult to extract 
the calculus from the swollen and altered gland without damaging its 
structure seriously, so as to k^ave a possible fistula. The same rule 
should not }>e applied to stones in the parotid gland on account of the 
much greater danger attending removal of that gland. 

Tumors of the Salivary Glands.— Under the term ''mixed tumors 
of the parotid” (Billroth) are classified a variety of growths whose 
clinical identity is clear enough, but whose pathologic type is still 
under discussion. Koenig and Kaufmann recognize four forms of the 
parotid sarcomas: 

1. Simple sarcoma. 2. Fibrosarcoma. 3. Myxosarcoma. 4. 
Chondrosarcoma. 
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These types min^?le in the same tumor in the most curious manner, 
forming large so-called mixed tumors, containing various soft elements 
along with enchondroma or cartilage masses. iCelly, reporting 7 such 
cases from the Philadelphia clinics, shows that prior to von Bruns^ 
researches wrong ideas existed as to the pathogenesis of these growths. 
They spring from a region containing (li verse tissues, vessels, nerves, 
lymph- and secreting glands, etc., making it difficult to be certain which 
tissue was primarily afTe(ded. These tumors form at first movable 
nodules in front of the auricle. The retromaxillary fossa is soon filled 
u{) and the side of the cheek and mastoid regions are invaded (Figs. 194 
ami 195). Usually lobulated and hard, if myxomatous elements pre- 
dominate, they may present soft areas. While the parotid, as stated 



Ki<;. UHV - SKfTioN OK a Myxochoniikoendothelioma ok the Parotid. 
HpinatoxyliiiMuisin preparation; IM) X. o, One of a number of roundish or ovoid, glistening, 
liigldy lefraeti’ve, pearl-like bodie.'i, presenting a lamellated structure toward its periphery; 6, 
decalcified cartilaginous tissue; r, myxomatous tissue. (Kelly.) 


by Kelly, has no true fibrous capsule, it is so bound in by the com- 
partments* of fascia that the growth spreads in lines of least resistance, 
forward beneath the massetei*s, and downward into the neck, more than 
outward and l)ackward. This is well shown in Keen’s case (Fig. 197). 

It is still doubtful whether the so-called parotid tumors always 
originate in the gland itself, von Bruns and most succeeding pathol- 
ogists regarded them as epithelial in type, originating in the lining of 
the ducts or acini. They were accordingly classed as carcinoma, 
oncephaloid, glandular hypertrophy, adenoma, or adenocarcinoma. 
This classification was based upon the resemblance of their cells to 
epithelium. Golgi classes them as endotheliomata. Most modern 
pathologists insist upon their connective-tissue genesis, as asserted by 
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Fia. 198 . — Same Cabe ah Shown in Fio. 197 . 


Reflult three months after operation. (Keen.) 
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Billroth and also by Volkmann and many others, grouping them with 
the sarcomas. 

Histologically they are seen to contain many myxomatous and 
hyaline cylinders, called by Billroth cylindroma. Kolaczek asserted 
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Fio. 200 . — Sarcoma op the Neck. (Pusey.) 


that the origin of those tumors was the capillary lining, and therefore 
classed them as angiosarcomas. They have also been termed telan- 
giectatic myxosarcomas, perivascular sarcomas, and intravascular 
endotheliomas. The term endothelioma seems the best general one 
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Fio. 201. — PjPlTIIBI.lOMA Developeii from a 
Mole or Wart. (Pusey.) 






Fig. 202. — Carcinoma ok Chin, Sloughing 
IN Center. cPusey.) 


for mixed parotid tumors. It has been shown that cartilage formation 
and hyaline deposit, such as they contain, are typical of endothelial 
tumors in general, so that the term myxochondroendothelioma, 
sometimes applied to them, is histologically correct. 
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These tumors are less malignant than some forms of cancer about 
the head and neck. Cures are reported after rather late operations, 
as the enormous one removed by Keen in 1904. This patient is still 
alive, without recurrence after three years, shown in Figs. 197 and 198. 
Operative removal is indicated iis early as possible, with any metastatic 
glanils. The external carotid and its branches and usually the facial 
nerve are tlestroyed. The vessels are first ligated above and below and 
the whole ma.ss enucleated until its lower vascular connections can be 
ligated. The internal carotid usually does not pass through the mass 
and can be left internal to the line of section. 

Cysts of the sublingual region, including ranula, are discussed in 
Chapter XLIV. 


OPERATIONS ON THE NECK. 

The various tumors above considered involve serious problems in 
their operative treatment by reason of their dangerous connection to 
the great vessels and nerves of the neck. The extensive removal of 
glands and adjacent fascia ami muscle, such as chara(*terizcs the surgery 
of mammary tumors, was held impossible until the work of Crile showed 
that more radical and destructive surgery was practicable without 
destroying life. Butlin also advises radical extirpation of glands, 
especially those in the anterior triangle in malignant cases. His 
technic, as now employed, especially in cancers of the tongue, involves 
long incision from the mastoid process to the sternoclavi(*ular joint, 
along the anterior border of the .sternomastoid muscle. Another 
incision is carried from the symph\>as menti across the neck to meet the 
first at al>out the upper border of the thyroid cartilage. These divide 
the skin into two large triangidar flaps of skin alone or of very little 
more. The sternocleidomastoid muscle is retracted and its anterior 
border is cleaned so that the muscle is bare. The tissues between the 
sternornastoid and the mu.scles attached to the larynx are raised from 
below upward off the great ve.ssels. which are left (piitc; bare at the 
bottom of the wound. The dissection is carricnl up along the line of 
the ve.s.sels and deep down around them, in front and behind, particu- 
larly between the parotid gland and the vessels. The digastric triangle 
and the submental region are cleaned out thoroughly. The operation 
is not a difficult one. Butlin advises taking up, clamping, and tying 
every ve.ssel before it is divided, .so as to avoid hemorrhage. In this 
operation the removal of the contents of the anterior triangle means 
the lymphatic glands, the submaxillary .salivary glands, fat, connective 
tissue, a portion of the omohyoid mu.scle, the platysma, quantities of 
veins, if the glands are adherent to it, and sometimes a portion of the 
external carotid artery. 

Crile’s Method. — After a long series of experiments on animals, 
Crile, of Cleveland, has developed a .sy.stem of surgical technic for w^ork 
about the head and neck which involves several new principles. Four 
cardinal points are involved in these improvements: 

1. Anesthesia by intubation. 2. Control of blood-pressure by his 
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pneumatic suit (Vol. I., p. 939). 3. The use of temporary clamps on 
the arteries. 4. Massive or ** block’* dissection of large segments of the 
neck — muscles, fat, glands, and veins being removed in a single piece. 

1. (Mosely fitting rubber tubes are passed through the nares into 
the pharynx opposite the epiglottis and closely packed around with a 
gauze tampon, while the tongue is drawn well forward. This gives 
complete control of the tongue. Mucus that might otherwise collect 
is absorbed l)y the tampon and is less likely to infect the wound. The 
anesthetist stands a short distance away and has entire control of the 
anesthesia. 

2. Shock and collapse, so prone to occur during the extensive dis- 
sections of the neck, are minimized by using artificial support to the 
vascular system. Chile’s pneumatic suit, together with the use of a 



Fuj. 20;t. — M ktiioi) ok .\nksthksia hv Tubes. (Crile.) 


Sphygmomanometer to measure the blood-pressure, furnish a method 
of precision for determining and regulating the vascular tension at every 
stage of the operation. The apparatus may be applied and the patient 
raised into an upright |)osilion, so as to drain the vessels above by 
gravity at the same time that all dangerous loss of tension is compen- 
sated by the suit. From time to time during severe operations the 
artificial pressure may be raised to meet deficiencies which occur in 
the heart action. At the end of the operation, when the patient is 
laid recumbent, the outside force is gradually relaxed and the balance 
of circulation restored. 

3. Crile’s clamps for temporary closure of the carotids have been 
tested in a large number of cases and been found safe and great con- 
servers of blood. They enable us to attain somewhat the same bloodless 
condition which the lismarch bandage secures in a limb. It is advised 
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that they be placed both below and above the site of operation, if 
return circulation seems active by way of the brain backward through 
the external and internal carotids, thereby arresting the reverse as well 
as the direct stream of blood to the parts, ('are must be taken, as the 
inventor insists, to apply the clamps with “absolute gentleness.^' 

Fenger employed temporary ligatures upon the deep jugular to 
prevent air embolism. As noted on an earlier page this can as well ho 
done by placing a tampon against its wall, ('rile’s aim is usually to 
extirpate the large venous trunks and not, as so many former operators 
have advised, to ligate the carotid. Permanent closure of this artery 
has given a high death-rate from cerebral softening, approximately 
25 per cent. 

4. The three foregoing steps are fundamental to the real operative 
plan, “block*’ ilis.section of the neck, which is the crowning point of 
Crile's elaborate system, and may be said to mark a new epoch in the 
surgery of the neck and great vessels. While too recent to have had 
extensive trial at the hands of others, his own statistics are convincing. 
These included: 


Under old methods 06 cases. 

Living after three years 28, 29 per cent. 

With “block” di.ssection 86 cases. 

Living 19, 02 per cent. 


The actual operative steps for “ block ’’ dissection arc as follows: 
The anesthetic tubes being in place an<l the pneumatic suit applied, 
the latter is laced up and inflated to support the vessels in the limbs 
and trunk as high iis the diaphragm or costal arches. The j)atient is 



Fig. 204 . — Tncihion fob Removing Upper Fig. 205 . — Incibion for “ Block FiXciBioN 

Ltmpiiatich. (Crile.) of the O land-hearing Tibbce op the 

Entire Side of the NEirK. (Crile.) 

then inclined by low^ering the feet, the common carotid exposed by an 
intermuscular incision above the clavicle, and the clamp applied to its 
trunk. The skin is divided by one incision partly around the neck below 
the jaw, and another descending incision from its center to the middle 
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of the clavicle. Another incision follows the ramus of the jaw from the 
.symphysis to the mastoid and then descends from its posterior end. 
The skin is reflected back over the entire area of the field. The sterno- 
mastoid is diviiled, the internal and the external jugulai-s are secured, 
tied double, and divided at the ba.se of the neck (Plate I). The dis- 
section is then carried from below upward into the deep plane of the 
neck l)chind the lymphatic glands, working first at the sides, then 
j)osteriorly, carrying upward all the fa.scia, muscles, veins, fat, and 
connective tissue, until the floor of the mouth is reached (Plate II). 
If the growth is within the mouth the jaw is then divided at a safe 



Fic}. — Dkep Dissection for Gi.anos in Carcinoma. 

A, StvrnoliyoicI; H, D, internal carotid; F, carotid; G, sternocleidomastoid; 

H, siibiiiuxillarv* Kland; 1. Iiypoelossal; .1, thyrohyoid; K, external carotid; L, omohyoid; 
M, platysma; N, Internal juKular. (Crile.) 

distance on each side of the ^j;rowth. The floor of the mouth and the 
border of the tonji;ue are then similarly divided, completing the block. 

In very critical cases an assistant experienced in the use anti purpose 
of the sphygmomanometer is placed in charge of the management of 
the circulation. If the pressure falls below a certain point the pneu- 
matic pressure is increased, and after the operation the suit is gradually 
decompressed, but in operations in the mouth in which there may be 
some oozing, and in which the posture of the patient may measurably 
prevent inhalation of blood, by continuing the rubber suit the patient 
may be allowed to come out of the anesthetic in the head-up posture. 
The pneumatic suit may be gradually decompressed after the circulation 
has reached a safe physiologic status. 
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Daugel reports recent cases of metastatic glands removed, with 
resection of the jugular, almost as radically as by Crile’s method. In 
one patient, a man aged thirty-three, suffering metastascs from a car- 
cinoma of the jaw. he fouiul it necessary to destroy both internal 
jugulai-s in i-emoving the deep lymph-nodes. The operation on the jaw 
and glands was completed in one sitting. When the second jugular 
was tied there occurretl sudden cyanosis anti hyperidrosis, with a 
weak and rapid pulse. The alarming symptoms subsided in ten 
minutes and no cerebral trouble followed. After some time this patient 
died of erysipelas. An autopsy showed that the vertebral veins had 
become enlarged enough to carry on the circulation. 



Fig. 207. — Deep Dik»e<tion for Glani>h in Carcinoma (Continupcl). 

A method of closim; the deeper plane of the neck by RiitiirinK the longitudinally split border 
of the Rtemoma.*ftoid to the platysma and the diRaRtric: A, Submaxillar^' idand; It, posterior 
belly of digastric; C, platysina; D, stemomaxillary gland; U, postenor belly of digastric; 
C. platysma; D, sternomastoid. (Crile.) 

It seems certain that resection of the internal jugular is far less 
dangerous than ligating the common or internal carotid. It is not to 
be concluded from DaugeFs case, however, that both jugulars can 
always be removed with impunity. He remarks that in his patient 
the veins had already been compressed, so that vicarious circulation 
was developing in advance of the ligation. Even single ligation has 
been shown by Linser to involve .some mortality. Examination of a 
large number of skulls reveals the fact that in 3 per cent, one 
jugular foramen is so small that it could not transmit a large enough 
vein to compensate for both. If, therefore, in operating an unusually 


PLATE I. 



CuiLE^s Operation. 

Tlie stemoma^toid is divided near the clavicle. The vein is exposed, tied in 
two places, and divided. Tlie carotid is closed Avith a special clamp. The skin 
and |)laty8ma are then dissected back on the entire side of the neck. The deep 
plane of the neck down to the region having no lymphatic gland tissue is opened 
from below and laterally upward, and the relation of the sternomastoid muscle and 
the cervical fascia is noted. The complete exposure of the deep lymphatics is 
afforded by excision of this muscle, a, Sternocleidomastoid; b, external jugular; 
c, internal jugular; d, common carotid. 






Chile's Operation. 

The entire mass of lymphatic gland-bearing tissue is excised m bloc, and 
handled as little as possible. The entire block of tissue is finally divided above, 
including the vein, a, Splenius; 6, hypoglossus descendens; c, spinal accessory; d, 
levator ang. scapulse; e, pneuinogastric; /, scalenus posticus; y, internal jugular; 
h, facial vein and artery; i, submental; submaxillary; k, digastric; mylohyoid; 
w, sternohyoid; n, omohyoid; o, thyroid gland; p, thyrohyoid; q, carotid. 
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large internal jugular is met, care should be taken before ligating to 
ascertain whether the opposite jugular is of average size. 

Cheever’s Operation. — ^Transcervical incisions for reaching the 
pharynx and tonsils have been perfected by Langenbeck, von 
Bergmann, Kiister, and Mikulicz, in the various operations bearing 
their names. The term ‘‘lateral pharyngotomy” broadly includes all 
these methods. They resemble external csophagotomy in certain 
steps. In several of them the incision divided the cheek and jaw 
bone. Cheever, of Boston, in 1870 employed a simple external route 
to the tonsil in malignant and other growths, not easily removed by 
the mouth. 

A vertical incision is made in front of the sternomastoid about 
half the length of the neck. This is joined by a second incision parallel 
to the mandible (like Crile’s incision, Fig. 204, but smaller). After 
dividing the deep fascia and drawing backward the sternomastoid, 
the tumor can be uncovered by drawing aside the great vessels and 
nerves. When the pharyngeal wall has been incised or torn widely 
in extirpating the growth, the wound may have to remain open into 
the pharynx during part of the healing. With moderate or small- 
sized growths the opening in the pharyngeal wall can be sutured and 
external drainage provided to prevent deep infection from the mucous 
cavity. This method is less radical than those of Langenbeck and 
others above mentioned, or that of Czerny, who divides all the struc- 
tures from the angle of the mouth to the anterior border of the 
hyoid, the jaw being sawn across between the second and third molar 
teeth. It has the distinct advantage of l)eing much less dangerous 
and less mutilating than these, and at the same time is far more effi- 
cient than the oral route for removing tonsillar growths. 


THE THYMUS GLAND. 

The thymus develops as a paired epithelial tube in fetal life from 
the third, fourth, and partly from the second branchial clefts. The 
epithelial elements become changed with development into the bodies 
known as HassaFs (corpuscles (Gullard). The gland increases from 
birth until the second or third year, at which time it fills a space from 
the thyroid gland above nearly to the pericardium. It is, therefoi-e, 
located in the anterior mediastinum, rising into the neck, where it 
can sometimes l)e recognized iis an elastic, rounded tumor above the 
sternum, or by an area of dulness on percussion. It is a bilateral 
body, embracing the trachea. 

Normally, the thymus disappears at puberty. Dudgeon and 
Fortescue-Brickdale describe a fibrosis as occurring at this period of 
the child’s growth, ending in the extinction of the gland. Non-extinc- 
tion or persistence of the thymus is pathologic. Rolleston classifies 
cases of persistent thymus as of three forms: 

1. Simple persistence. 2. Hypertrophy. 3. Hyperplasia (HassaFs 
corpuscles do not share in the hypertrophy). 
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Sharp reported a case of supposed aberrant thyroid located behind 
the sternum, in which the histologic study revealed the presence of 
HassaFs corpuscles. 

The function of the thymus is unknown. It was reported as 
early as 1614 by Plater that its enlargement sometimes caused sudden 
death in infants. The mechanical theory, that this accident results 
from pressure on the trachea, was set forth by Kapp, 18IU), under the 
designation “thymic asthma.^' Friedlaender (1858) disputed and 
Grawitz (1888) revived the pressure hypothesis, while Paltauf (1889) 
again disproved it, showing that a general or constitutional cause 
existed. 

In a typical example of the “thymustod/’ or thymus-death, there 
is stridulous breathing, a sense of suffocation, dyspnea, and rapid 
death. The status thyminis is a somewhat more chronic manifestation 
of similar derangement. There is hoarseness, feeble pulse, often 
convulsions and tetany, with a fatal termination. The occurrence 
is analogous to that caused by injury or destruction of the parathyroid 
bodies. Along with the enlargement of the thymus is often noted 
lymphatic gland enlargement and spongy swelling of the tonsils. 
Hemorrhagic swelling and tuberculous aiul suppurative inflammations 
occur in the thymus. The enlargement when morbid, especially in 
abscesses, has been detected by a-ray examination. 

The treatment of enlargements of the thymus is mainly medical, by 
arsenic, mercurials, tonics, air, light, etc. X-ray treatment has not 
as yet given definite results. Operative treatment is indicated in 
abscesses, or in ciise of simple enlargement tracheotomy may be 
required to prevent suffocation. Castro reports 1 case in which 
life was prolonged somewhat by tracheotomy. Helm secured a more 
permanent relief by opening the neck and drawing the gland upw^ard, 
.so as to relieve the trachea. It w^as suspended by sutures in its new 
location and recovery followed. Jackson, of Pittsburg, after securing 
temporaiy relief by tracheotomy, extirpated the thymus with perma- 
nent recovery. 
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CHAPTER XXXVUI. 


DISEASES OF THE THYROH) GLAND. 

By Albkht Kocher, M. D., 

BBRNfi, 8W1TZEHL.AND. 

ANATOMY. 

The anatomy of the thyroid ^land is desiM-ibed in all surp:ical text- 
books. Only a few of the less generally known points are here mentioned. 

The isthmus of the thyroid tjlaml in most glands gives off a round, 
worm-like process at its upper extremity. This vermicular i)rocess is 
usuall}" situated immediately in front or slightly to one side of (he 
middle of the trachea or larynx, and varies considerably in length. 
It is called processua pyratnidalis. In rare instances it extends upward 
as far as the hyoid bone. 

The thyroid gland develops from a median proliferation of the ventral 
wall of the pharynx, which extends in a lateral direction. When rests of 
the ductus or tractus thyreoglossus persist it fails to become completely 
obliterated, there result accessory thyroid glands, glanduUv thyroidect 
(d)irrantefi , which are much more frequent in animals, especially in dogs, 
than in man. These bodies are found above or below the hyoid bone, 
in front of or behind the larynx and trachea, within the larynx or the 
trachea. 

The glanduhc parnthyroidecc, or true accessory thyroid glands, 
develop on the dorsal side from the third and fourth bronchial pouch, 
along with the embryonal thymus. They were discovered by Sand- 
strdm in 1880 and are constantly present in man, although this is 
doubted by some authorities. They vary in number and position. 
There are generally four parathyroid glands, two on each side of the 
body (Fig. 208). In 6 per cent, of the cases examined fewer than 
four have been found. We distinguish two upper and two lower 
parathyroid glands: they are all embedded in the loose connective 
tissue which surrounds the thyroid gland and which is known as Kocher^s 
external thyroid capsule. The upper glands are situated at the posterior 
median edge of the upper two-thirds of the lateral lobe; the lower 
glands are in relation with the upper pole of the thymus gland, usually 
below the lower pole of the thyroid gland, either in close apposition 
with the latter or separated from it by an interval of about 1 cm. 
The lower glands may also occupy a position on the posterior surface 
of the lower lobe, rarely on its anterior surface, and always at the 
level of the lower third of the thyroid gland. Not infrequently aberrant 
groups of parathyroid cells are found outside of and also within the 
336 
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gland (Getzow). In displacements of the thy roid;^ and in goiter the 
parathyroids are carried in the direction of the displacement of the 
external gland capsule and in proportion to its* extent. The para- 
thyroid glands are from 2 to 19 mm. in length, from 2 to 9 mm. in width, 
and from 1 to 4 mm. in thickness. In color they are brownish red; the 
surface is fairly smooth. 

Relations of the Thyroid Gland . — The thyroid gland is situated 
underneath the superficial muscles of the neck — platysma, sternocleido- 
mastoid, sternohyoids, sterno- 
thyroids, and omohyoids — and 
is surrounded by a thin layer 
of the deep cervical fascia, 
which forms the external thy- 
roid capsule (Kocher). Along 
the posterior and median por- 
tions of the gland this capsule 
is adherent to the connective- 
tissue envelope of the trachea, 
pharynx, and esophagus; hence 
the thyroid gland moves up 
and down with the trachea 
and esof)hagus during the act 
of swallowing — a point of im- 
portance in (connection with 
the sym[)tomatology and diag- 
nosis. One layer of the deep 
cervical fascia forms the sheath 
for the large vessels of the neck, 208 .— Parathyroid Glands (p. (.) of Man. 

which come in relation with a-d <Thomp- 

the posterior outer portion of 

the thyroid along its entire length. In the external thyroid capsule 
are a large number of thyroiil veins — vcnw acccssoruv (Kocher). 
This external cai)sule also receives muscular fibers from the cricothy- 
roid and sternothyroid muscles, which fibers have been described as 
musccles of the thyroid gland. On the median posterior aspect of 
the thyroid gland, in a groove between the esophagus and the 
trachea, the external capsule contains the recurrent laryngeal nerve. 

The blood supplij of the thyroid gland is derived from two symmet- 
ric arteries, rather large compared to the size of the organ (Plate III). 
The superior thyroid artery reaches the upper pole of the thyroid gland, 
having a convexity directed upward and inward. Before entering 
the thyroid gland it divides into two branches: a large anterior and 
a smaller posterior branch. The anterior branch can usually be felt 
on the surface of the upper lobe along its anterior and median side 
as far as the isthmus, and gives off a separate branch, which is some- 
times quite large, to supply the pyramidal process. In most cases 
the posterior branch enters the upper liorn of the gland immediately 
below the bifurcation, but occasionally it can be felt along the 
VOL. Ill — 22 
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posterolateral surface of the gland. With rare exceptions the inferior 
thifroui artery is given off from the subclavian artery. In its upward course 
it ilescribes a curve with the convexity directed inward and upward, under- 
neath the common carotid andin front of or behind the recurrent laryngeal 
nerve, to reach the posterior external surface of the lateral lobe, where 
it divides just before entering the gland substance into two — rarely 
more than two — branches. The arteries are accompanied by several 
veins which bear the same names as the arteries; those which accompany 
the superior thyroiil artery are more numerous and larger than the venoi 
comites of the inferior vessels. In many cases there is a third artery — 
arteria thyroidea ima — usually on one side only. It is a direct branch of 
the innominate artery and runs to the thyroid isthmus. At the lower 
pole of the gland the large vena* thyroidea: inuv are given off; their 
course is fairly straight and direct into the innominate veins. At 
the upper and lower border of the isthmus the two sides of the gland 
are connected by large veins, the vente communicantes superiores et 
inferiores (Kocher). These numerous blood-vessels break up in 
the interior of the gland and form numerous smaller branches, which 
ultimately surround each individual gland tube as a capillary network, 
and come directly in contact with the gland-cells. The gland is ac- 
cordingly extremely vascular, and its volume varies within wide limits 
in accordance with the amount of blood it contains. Similar plexuses 
are formed by the lymph-vessels and lymph-clefts, w'hich unite to 
form small trunks on the surface of the gland, especially the anterior 
median portion of the lobes, and empty chiefly into the superior cervi- 
cal glands; some also draining into the inferior cervical glands. This 
lymphatic network becomes much enlarged in large colloid tumors of 
the thyroid gland (Kocher). 

The nerves of the thyroid gland accompany and surround the blood- 
vessels; they are derived from the superior ganglion of the sympathetic 
and from superior and inferior laryngeal branches of the pnoumogastric. 
No secretory fibers have as yet lieen demonstrated; the capsule of the 
thyroid glands contains sensory nerves. 

Structure of the Thyroid Gland. — The surface of the thyroid 
gland is lobulated in a small pattern. In young individuals the color 
is dark red to dark bluish red; in older individuals it is more of 
a yellowish red. The section shows the same color and exudes a 
yellowish, clear, glistening, slightly sticky fluid, known as colloid 
material, in considerable quantities. 

The cut surface of the gland is finely granular, corresponding to 
the individual lobules, with here and there projecting follicles of greater 
size. 

In addition to the already mentioned external capsule, which is 
a continuation of the deep cervical fascia, the thyroid gland is sur- 
rounded by a capsula propria. This translucent, connective-tissue 
membrane, which in the normal gland is quite thin, does not strip 
readily because it dips into the interior of the gland, forming a network 
of connective-tissue fibers which become smaller and smaller as they 



PLATE III. 



Normal Thyroid Gland with Its Vessels. 

Showing tlie superior thyroid artery, tlie inferior thyroid artery, the superior 
thyroid vein, the inferior thyroid veins, and the accessory thyroid veins. 
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penetrate farther into the gland. This network siiparates the individual 
gland-tubes and, by means of larger trabeculse,»effects an arrangement 
of larger or smaller groups-— the gland lobules. This connective tissue 



Fig. 209. — Structure of Normal Thyroid. (Leitz obj. 7.) 


is known as the inter- and intralobular stroma, and carries the blood- 
vessels and nerves (Fig. 209). It also contains elastic fibers. 



Fio. 210. — Normal Parathyroid. (X 17.) 


The ^nd substance is composed of individual gland-tubes which 
end blindly at each extremity and are called follicles. The contents 
of the follicles consist of colloid material, which varies in consistency. 
As a rule it completely fills the follicle. 
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DISEASKS OF THE THYROID GLAND. 


The accessory thyroid glands — glandvlce thyroidew aberrantes — have 
exactly the same structure as the thyroid gland itself. 

The parathyroids — ^glandul® parathyroidea? — have a quite different 
structure. They possess a thin connective-tissue capsula propria 
which sends out connective-tissue fibers into the substance of the 
gland. The stroma contains the blood- and lymph-vessels. In the 
upper parathyroids the blood-vessels form part of the plexus of the 
thyroidal vessels: the lower, external parathyroid gland, on the other 
hand^ has a separate blood supply derived from the inferior thyroid 
arter}' and is drained the veiia3 thyroideic ima?, an arterial branch 
from the inferior anastomosis with the superior. The protoplasm is 
either finely or coarsely granular, and often clear. 

FUNCTIONS OF THE THYROID AND PARATHYROID GLANDS. 

The thyroid belongs to the ductless glands, which possess only an 
internal secretion, as to which our knowledge is quite imperfect. The 
epithelial cells of the follicles, which evidently represent its most impor- 
tant constituents, are capable of taking up certain substances from 
the circulation and altering them in some unknown manner. This 
so-called specific secretion is stored for a certain time in the follicular 
spaces and later enters the circulation. During this process the 
cells alter their shape and size, and according to this alteration several 
kinds of cells are distinguished, although their significance is as yet 
not accurately known. Many transitional forms are observed among 
these cells. Chemical analysis of the thyroid gland reveals the presence 
of albuminous substances — globulins and nucleins. Both occur in 
the cells as well as in the colloid material. The high iodin-content 
of the thyroid gland (Baumann) is its most characteristic feature, and 
the iodin-containing albumin of the gland (Baumann\s iodothyrin) 
is capable of replacing the thyroid secretion. The amount of iodin 
contained in the thyroid gland varies and is usually proportional to 
the kind and quantity of colloid material present. 

The largest percentage of iodin is found in the thyroid gland of the 
adult; in childhood and in old age it is much lower. Recent chemical 
and histologic investigations have shown a close relationship between 
the histologic structure and the iodin-content of the gland, and that 
both structure and iodin-content vary (1) with the functional state, 
(2) with locality, and (3) with nutrition. 

There is no doubt that part of the secretion enters the blood 
stream, but \ve do not know in what condition. It is equally certain 
that the most important chemical constituents reach the circu- 
lation along with the colloid, since it is definitely known that the 
iodothyrin contained in the colloid, when given subcutaneously or by 
the mouth, is capable of replacing the function of the gland. In this 
process the iodin undoubtedly plays the most important part by enter- 
ing into organic combination within the gland; hence the albumins 
of the thyroid gland have a specific significance. Thyroid glands 
totally devoid of iodin are quite rare; even the fetal gland contains 
some. Among 200 healthy and diseased glands we found only 2 with- 
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out any iodin, and these were obtained from cretins. It must also be 
borne in mind that when the demands on the gland are increased the 
amount of iodin diminishes. 

We possess as yet but little accurate knowledge in regard to the 
subsequent chemical processes that take place in the material elaborated 
by the cells of the thyroid gland, but we do know the effects of loss of 
the thyroid function (determined first in man by Kocher in 1883, and 
in animals by Schiff in 1884) and the influence of the gland extract 
and of the iodo-albumins of the thyroid glands on the organism. We 
know that the internal secretion of the thyroid gland exorcises a meta- 
bolic function in the organism, as a whole, or a function which 
assists in metabolism. The thyroid gland has a special influence 
(probably of a chemical nature) on the nervous system, and particularly 
on the vascular nerves (sympathetic system); next on the skin and 
epithelial structures; and finally on the osseous system and on the 
sexual functions. 

The function of the parathyroid glands is not so well known. The 
glands do not conform to any of the known t 3 q:)es of gland structure. 
The columns of epithelial cells, which anastomose in an irregular manner, 
arc in contact at numerous points with the hmiph and blood capillaries. 
The cells vary as to shape, contents, and capacit}^ for staining in a 
manner analogous to the cells of the thvroid gland. Perivascular 
spaces similar to the lymph-spaces of the thyroid gland have also been 
demonstrated, but little is known about the chemistry of the para- 
thyroids. Iodin has been found in them by Olcy. 

We have as yet no acjcurate knowledge in regard to the influence of 
metabolism in the cells of the parathyroid glands. Animal experiments 
— Cjilcy, Vassale, Generali — have shown that the removal of all four 
parathyroid glands ])ro(luces a fatal tetany which had previously'' been 
attributed to removal of the tlnu’oid gland. Clinical observations 
appear to confirm the truth of this phenomenon in man. It appears, 
therefore, that the parath 3 ''roid glands possess an antitoxic function, 
that they' attract toxic products of metabolism and prepare them for 
ra])id excretion through the kidneys. The function is preserved if the 
two lower parathyu’oids remain intact, while the removal of all but 
one lower parathyroid usually leads to tetany, which, however, is not 
fatal. These facts, which were first determined by experiments upon 
animals, appear to be confirmed by clinical observation, which indicates, 
however, that even a partial parathyroidectomy is followed by certain 
important results, and that in such cases the mild form of tetany which 
is produced may become chronic, or rather relapsing, while in other 
cases epilepsy or epileptiform conditions are produced (Kocher). 
Hypoparathyroidism (;an certainly be recognized clinically’' and is 
observed particularly under certain definite conditions (vide infra). 
Erdheirn and Mossaglia showed by animal experiments that the tetany 
of pregnancy is due to hypoparathyroidism. 

The thyroid and the parathyroids, while not identical in function, 
are nevertheless not quite independent of one another. This is clearly 
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shown by their close relationship, by the blood supply of the two glandu- 
lar systems, and by the fact that thyreoparathyreodectomy is less 
rapidly fatal than parathyrcodectomy alone; that the symptoms are 
not quite the same in both cases; that the cachexia thyreopriva strumi- 
priva, which never fails to develop after complete thyreodectomy, is 
less pronounced after thyreoparathyreodectomy, and does not appear 
in a pure form; and finally, that iodothyrin undoubtedly exerts a 
favorable influence not only on cachexia thyreopriva but also on ca- 
chexia parathyreopriva. There is no accurate parallelism, however, 
between the symptoms following loss of the thyroid function and the 
symptoms of aparathyreodea (Kocher). 

Myxedema and Basedow’s ^ (Graves’) disease are caused by disturb- 
ances of the thyroid gland. The parathyroids are not altered in 
Basedow’s disease (McCallum). On the other hand, Ihisedow’s disease 
appears to run a more severe course, anti recovery is more difficult in 
the presence of cachexia parathyreopriva or hypoparathyroidism ; or pos- 
sibly the disease is more apt to occur when hypoparathyroidism is 
present. It is, therefore, possible that the functions of the two glandular 
systems are interdependent in so far as the function of the parathy- 
roids is partly, or perhaps chiefly, to take up the toxic or secretory 
materials of the thyroid gland and to prepare them for more rapid 
excretion through the kidneys. 

FXWCnONAL DISEASES OF THE THYROID AND THE PARA- 
THYROID GLANDS. 

Functional disturbances of the thyroid gland may occur secondarily 
in many diseases of that organ. Aside from this secondary disturb- 
ance, there are spontaneous or primary functional diseases of the 
gland which in their pronounced forms have long been known as definite 
diseases. They are myxedema and Basedow's disease. In the initial 
stages and in the abortive forms or “equivalents '' — the so-called 
formes frustesof the French — their recognition is, however, quite diffi- 
cult; and for this reason they have not been sufficiently appreciated; 
but as treatment is much more effective in this initial stage, early 
recognition of the disease is exceedingly important. 

We subdivide the functional diseases of the thyroid and parathyroid 
glands (after Kocher) into (1) diseases due to loss of the thyroid or 
parathyroid Junction or secretion and (2) thyreotoxic or parathyreotoxic 
disturbances. The second group ought probably to ))e subdivided into 
hyperthyroid and thyreotoxic in the narrow’est sense of the w’ord. 

DiseasesDuetothe Loss of the Thyroid and Parathyroid Function. 
— These include, in addition to the typical myxedema, cretinism, idiocy, 
mongolism, disturbaui^es oi growth, obesitas thyi*eopriva, disturbamres 
of the sexual functions; and psychoses, neuroses, disturbances of sensa- 

*This disease was first described by Graves in 1835, and sliould be known by liifl 
name. Basedow did not describe it until 1840, yet German writers usually but 
wrongly call it after the latter. Science should know no nationality. The name 
of Basedow is retained in the text, since the author of the chapter uses it. — Editor. 
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tion, epilepsy, and tetany. It is now definitely established that 
tetany is due to loss of the parathyroid function. It is quite prob- 
able that also the other of these diseases which chiefly manifest them- 
selves in the nervous system are, in part at least, due to loss of the 
parathyroid or thyroid functions, or of both. 

The symptoms of the diseases due to loss of the thyroid function 
are: (1) Interference with the growth of the body in height, manifesting 
itself chiefly in the bones by a characteristic persistence of the epiph- 
yseal lines. (2) Changes in the skin and epithelial structures. Myxedema, 
properly so-called, or swelling of the skin and subcutaneous tissue, 
manifesting itself first and chiefly in the eyelids, lips, nose, cheeks, and 
hands. The skin has a pale, anemic, transparent, and waxy appearance; 
the swelling is soft and elastic, not edematous; 
the hair falls out or is imperfectly developed 
on the scalp and on the surface of the body, 
as are also the nails and the teeth; dryness and 
desquamation of the skin; yellowish-brown 
pigmentation. (3) Depression of the circulation. 

Small, slow pulse of low tension; low blood 
pressure; coldness of the extremities; blue 
liands and feet; sul)normal temperature; car- 
diac dyspnea on exertion; frequent attacks of 
syncope. (4) Mifsedema of the mucous mem- 
branes, associated with anorexia and constipa- 
tion. (5) Menorrhague. The symptoms are 
intensified during pregnancy; when the disease 
appears early, the sexual organs fail to de- 
velop. (6) Sgmptoms referable to the nervous 
sgstem. Lassitude, apathy, depression, retard- 
ation of physical and mental reaction; pain 
in the limbs, especially on exertion; psycho- 
pathies; loss of self-control; melancholia, 
phlegmatic disposition, muscular rigidity, epi- 
leptic and tetanic attacks (loss of parathyroid 
function). (7) Changes in the metabolism. 

The quantity of urine is diminished; the 
specific gravity is low; the excretion of urea 
and nitrogen is diminished, Jis well as the 
albumin metabolism and the consumption of 

oxygen. (8) Blood. The number of red blood-cells is usually 
diminished to 3,000,000 or 4,000,000 per c mm.; the hemoglobin 
is correspondingly or, more frequently, disproportionately diminished; 
the color index is subnormal; poikilocytosis is rarely present; the leuko- 
cytes are also diminished, particularly the neutrophiles, while the 
lymphocytes are usually not diminished, and therefore relatively in- 
creased. A slight increase of the eosinophile cells is frequently present. 
The viscosity of the blood is increased. (9) Thyroid gland. There 
is always some change in the gland, either congenital or acquired. The 
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functionating parenchyma is diminishciL and the blood and lymph 
circulation impaired; or there is total absence of the thyroid gland, 
owing to a primary developmental anomaly. 

Causes of Diseases Due to Loss of the Thyroid Function. — 
The causes are various, but in the majority of cases are closely related 
to the cause of goiter. The onset of the disease usually bears a 
relation to some physiologic or pathologic alteration of the gland. 

The course depends on the degree of hypothyrosis or, in other words, 
the quantity of functionating parenchyma still present. A man can 
live about seven years without a thyroid gland, and then dies with 
gradually increasing cachexia (Kocher). In congenital myxedema the 
expectation of life is somewhat longer, although we know of no cases of 
total absence of the thyroid gland in wdiich tlic iiulividual lived beyond 
the age of twenty-two years. 

Treatment. — Uninterrupted exhibition of thyroid gland prepa- 
rations may hold the diseases in check permanently, aiul the earlier 
the treatment is begun the more perfect will l)e the recovery. The 
exact methods of treating the various forms of diseases due to the loss 
of thyroid function must l)e determinetl hy future investigations; 
particularly to what extent we shall be able to differentiate iK'tween 
diseases due to loss of the thyroid ftinction and those due to absence of 
the parathyroid secretion. The special treatment of those cases also 
in which, instead of total absence, a mere reduction of glandular par- 
enchyma is the cause of the disease, will no doubt bo considerably 
improved by a further study of absorption and secretion and the 
chemical foundation underlying these functions. 

The surgical treatment of the.'^e disea.ses consists in the implantation 
of normal thyroid gland tissue obtained from man or from an animal, 
and, when succes.sful, is better than any other. The conditions for 
implantation are a piece of gland that is capa))le of functionating and 
also of developing, and a favorable implantation soil. Midtiple sul)- 
cutaneous implantation ((’liristiani), implantation of splenic tissue 
(Payr), of thyroid gland capsule, subserous implantation, implantation 
into the bone-marrow (Kocher), have all bc(?n tried. We are not as yet 
in a position to make any definite statements in regard to the implan- 
tation of parathyroid tissue. 

Thyrotoxic Diseases. — The symptom-complex known as Base- 
dow's disease represents the well-developed form of these diseases. 
If w’e wished to unite all the diseases that belong to this type under one 
heading, we should select as the best name for the group thyrotoxicosis. 

Etiology. — ^Thyrotoxicosis may be (1) exogenous, (2) endogenous, 
or, in other words, due to the entrance of substances from without or 
to the production of substances within the body. These substances 
may develop a toxic action depending on their quantity or quality. 
They may either be necessary to the organism or may be foreign to it; 
they may be normal products of metabolism or may be formed by some 
pathologic process; their toxicity may be due to retention or to too 
rapid absorption and excretion. The characteristic and most important 
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feature of thyrotoxicosis is that the intoxication of the organism is 
carried on ihroutjh the thyroid gland, as the invariably good effects of 
operations on the thyroid gland show. Aiftcordingly, thyrotoxicosis 
develops chiefly during the period of greatest functional activity of the 
thyroid gland, between the twentieth and the forty-fifth years of life. 

The symptoms are very numerous and by no means the same in 
every case. We frequently find tlie symptoms more or less pronounced, 
according to the treatment that has been employed. In recent cases, 
and before treatment of any kind has been instituted, the clinical 
picture is fairly uniform, but different if the disease begins suddenly or 
develops slowly. 

Typical Symptoms . — The thyroid gland is enlarged in all its parts 
and shows distinct signs of increased vascularity (thrill, blowing mur- 
mur, expansive pulsation, enlargement of the arteries). The 
consistency is accordingly quite .soft; on deep palpation, however, the 
glaml feels firmer than the normal 
gland, i. c., there is a loss of elasticity. 

These changes develop, as a rule, 
in a gland whi(;h previously had been 
normal on palpation, ami sometimes 
they are preceded hy a diffuse en- 
largement of the thyroid, but rarely 
by the condition known as nodular 
struma or goiter. The enlargement 
and the vascular phenomena are 
more marked when the onset is 
sudden. This clinical alteration in 
the thyroid gland is proportionate 
to the severity of the disease. 

When the di.sease has lasted a long 
time, and particularly after treat- 
ment has been applied, the gland 
may harden and tlie vascidar phe- 
nomena may diminish; but they 

can be demonstrated at once after Fig. 212.- Hypehtrophy of Thyroid Gland 

IN IhYROTOXICOSi^IS. 

any excitement. 

Sjpnptoms in the Circulatory System . — The most important is tachy- 
cardia. The pulse is abnormally frequent, quick, usually of high 
tension, and extremely irritable. The heart beat is forcible; there is 
dilatation, sometimes occurring only during excitement and after 
exertion, or increased by these conditions. Cardiac and vascular 
murmurs produced by the increased velocity of the blood; capillary 
pulse; congestion; a constant feeling of heat; frequent hemorrhages, 
chiefly from the nose and gums. In acute cases all these symptoms 
develop at once; when the course is more deliberate, they develop 
gradually or appear during periods of exacerbation only; the pulse 
then often becomes irregular, especially when the disease is protracted. 
In well-marked cases the blood pressure is usually increased, often very 
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much so; fall in the blood pressure indicates insufficiency of the heart 
and is an unfavorable prognostic sign. 

Siftnptofns in the Nervous Si/stem. — l^sychic and bodily unrest and 
irritability are characteristic symptoms. They may go on to the 
production of psychoses. Other characteristic symptoms are insomnia 
and tremor, chiefly affecting the hands, arms, legs, tongue, and lips — 
more rarely the eyelids and pupils — and sometimes becoming general; 
headache and neuralgia are rare. 

Exophthalmos , — This occui's chiefly in the acute cases, particularly 
when the symptoms are brought on by some intense emotional excite- 
ment. Increased width of the palpebral fissure, infrequent winking, 
want of coordination between the movements of the lid and those of 
the globe on looking downward (Graefe's sign, lagging of the lid) and 
on looking upward (Kocher), sluggish convergence are not constant, 
but very conspicuous when present. The psychic expression of the 
eye betrays great unrest and anxiousness. The eyes are staring when 
an object is fixed, and often have a peculiar, shiny look. 

Skin . — The skin is moist and the patients perspire freely, especially 
during excitement and exertion, the secretion being most marked on 
the palms of the hands and under the arms. The hair, including that 
of the eyebrows, falls out and becomes paler in color. The skin be- 
comes thin and translucent; the nails crack and are marked with 
longitudinal lines; the teeth also be(*ome brittle. The vasomotor 
nerves of the skin are extremely irritable and well-marked dermo- 
graphia is often pre.sent. The skin is red and injected and frequently 
the seat of pigmentation. 

Metabolism . — Metabolism is increased. Temporary attacks of 
indigestion without apparent cause are frequent, and the stools are 
often quite watery and very numerous for long periods at a time. This 
diarrhea, as well as the nausea and vomiting that may be present, are 
partly *of nervous origin. 

Great lassitude, diminished resistance to fatigue, weakness, and 
emaciation affecting chiefly the subcutaneous fat and also the muscles, 
are important symptoms of the pronounced stage of the disease and are 
never absent in severe cases; otherwise, however, they are not always 
present. They are among the earliest symptoms to l)e influenced by 
internal treatment. 

The bones may become slender and delicate; the capsules and 
ligaments of the joints, particularly of the fingers, relax by overexten- 
sion. Some patients exhibit a peculiar wabbling gait, which suggests 
congenital dislocation of the hips. 

The menstrual flow diminishes or ceases altogether. The cervical 
lymph-elands in the distribution of the thyroid artery are slightly 
enlarged. Not infrequently the thymus persists and there is hyper- 
trophy of the entire lymphoid apparatus. 

The blood exhibits characteristic changes which recent investigations 
(Kocher) have shown to be constantly present, so that the diagnosis 
can be made from the blood picture even in abortive forms of the 
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disease. The number of the different varieties of normal leukocytes 
undergoes alteration and the number of leukocytes as a whole is slightly 
diminished. The neutrophile leukocytes, which are most numerous in 
normal blood, are diminished sometimes to half their normal number, 
so that they may be less numerous than the lymphocytes; the latter are 
increased sometimes to twice the normal number, and even if there is 
no absolute increase, there is always a relative augmentation. The 
eosinophile leukocytes are usually also diminished, but may be slightly 
increased, particularly in cases that are not uncomplicated. The 
number of the red blood cells is almost always normal, as is also the 
percent*age of hemoglobin. The viscosity of the blood is usually 
lowered so that it coagulates more slowly. 

Course. — We are not yet in a position to give precise descriptions 
of the various forms of thyrotoxicosis. There are cases in which the 
disease is acutCy or characterized by acute exacerbations y and runs a 
rapidly fatal course. The cases in which the exacerbations are less 
acute are usually terminated by an intercurrent discjise. The com- 
plications, such as angina, catarrh, or influenza, which bring on or are 
followed by the exacerliations are usually not in themselves dangerous. 
During the exacerbation all the symptoms increase in severity, and 
death is directly due to overexertion of the heart with excessively rapid 
pulse. The heart becomes enormously dilated, the pulse very irregular, 
there is delirium cordis, and the patient finally goes into collapse with 
edema, albuminuria, fever, dyspnea, enlargement of the liver, anuria, 
and excitement, which may go on to delirium and finally end in uncon- 
sciousness. A similar course is observed in those cases which end 
fatally after operation and in which a relatively insignificant compli- 
cation, such as those mentioned above, or even the use of morphin or 
the administration of an anesthetic, is the cause of the exacerbation. 
The accident occurs, it is true, only in very severe cases, and can be 
avoided by suitable preliminary treatment. 

In chronic cases of thyrotoxicosis many of the symptoms present in 
the well-marked form of the disease, such as tremor, exophthalmos and 
the remaining eye symptoms, sweating, falling of the hair, digestive 
disturbances, emaciation, and disturbances of menstruation, are per- 
manently or temporarily wanting. There remain then the following 
positive signs of thyrotoxicosis: Vascularity of the thyroid or struma, 
tachycardia, psychic and bodily unrest, and the changes in the blood. 
These symptoms are increased by excitement and exertion, which also 
bring on other symptoms that may be of use in establishing the diag- 
nosis. In some cases of thyrotoxicosis there is marked pigmentation 
of the skin resembling that of Addison's disease; others are attended by 
obesity, glycosuria, tetany, epilepsy, psychoses, neuralgias, paralyses, 
trophic disturbances, diseases of the skin, especially urticaria, and, 
finally, distinct symptoms of loss of the thyroid function, the latter 
almost exclusively relating to the integument. 

The study of these atypical cases is particularly important for the 
purpose of distinguishing between the various forms of thyrotoxicosis. 
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Course of the Disease. — This depends very much on the treat- 
ment. If the disease remains untreated, it is usually progressive, as 
we see in cases occurring in individuals belonging to the working classes 
who are not in a position to avoid overexertion. The disease is less 
common among working people, but, on the other hand, usually runs 
a very rapid course and a fatal termination is comparatively frequent. 
Cases of this kind also illustrate better than any others the good results 
obtained by operative treatment, which are so prompt that the patients 
are able to return to their work in a relatively short time. On the 
other hand, suitable treatment may accomplish a good deal, provided it 
is begun quite early. If the injurious influences which affect the thyroid 
gland, particularly at the time of its greatest activity, are avoided 



Fig. 213. — Chart of Temperature and Pulse in Thtrotoxicohih. 
Shows the slowinR of the pulse that follows operation. 


and the function of the gland is reinforced, the early symptoms of the 
disease, which are particularly apt to occur at this time, do not make 
their appearance, and a severe or sudden outbreak of the disease from 
causes acting later on is thereby avoided. For the rest, the course of 
the disease depends on the treatment and on the patient’s behavior. If 
the disease develops suddenly the course is more grave and the prospect 
more gloomy than when the disease begins slowly. Remissions of 
greater or less duration are quite characteristic, and there is a great 
tendency to relapses and exacerbations which, in view of the above- 
named causes of the toxicosis, is not to be wondered at. 

Pathology. — ^The changes in the nervous, vascular, and sympa- 
thetic system are functional or degenerative. In acutely fatal cases 
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we find degenerative changes in the heart, blo(Si-vessels, liver, kidneys, 
muscles, mucous membranes, and serous membranes, which are the 
same as those seen in other intoxications. The only positive signs 
of functional alteration, which are present in every case, are found in 
the thyroid gland. These changes are present both in the very early 
stages and in the atypical forms of the disease. Our own pathologic 
material now comprises more than 120 thyroid glands, a small pro- 
portion of which were examined post mortem, while the majority w^ere 
obtained at operations. They came from all over the world. In the 
main, the disease is rarer in warm, southern countries than in northern 
latitudes. It is just as frequent in goiter-regions as elsewhere, with 
thejdiflference, however, that many cases in the goiter-regions run a 
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milder course, partly because they come under observation earlier on 
account of the presence of the ordinary goiter, and partly because 
goiter formation, inasmuch as it reduces the quantity of functionating 
tissue and impairs the vascularity, is antagonistic to thyrotoxico^. 

There are five important factors in the pathologic diagnosis of 
functional Basedow’s disease of the thyroid gland: (1) The vascularity; 
(2) the extent of the histologic changes; (3) the chemism of the gland; 
(4) the duration of the disease; (5) the previous treatment. 

The characteristic histologic changes, which in recent times have 
been described by so many authors, can be regarded as specific only 
when the above-mentioned factors are taken into account. These 
changes are: Irregularity in the arrangement of the alveoli (acini) ; local- 
ijsed changes in the epithelium; the formation of papillse; increase in size, 
particularly in the height, of the epithelial cells, which are paler in the 
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central portion and darker in the peripheral part where the large ves- 
icular nucleus is situated. The colloid material in the areas where the 
epithelial cells are high is retracted and granular; where there is circular 
hypertrophy of the cells the colloid material is flaky and is often found 
only at the center. In the smaller alveoli the cells are also high and 
do not contain viscid, tingiblc colloid material. Interstitial and intra- 
alveolar lymphocyte infiltration, with desquamation of epitlielial cells 
and foci of lymphocytes resembling germ centers are either quite 
extensive or only sparingly present. Chemical analysis of the thyroid 
gland in Basedow’s disease shows that the metabolism is quite variable; 
the gland may take up an abnormal quantity of iodin, out of all pro- 
portion to its size or the amount of colloid it contains; but it may, under 
certain circumstances, lose the iodin with the same rapidity. It is 



Fig. 215. — Goiter in Thtrotoxicobib. 


noteworthy that in thyrotoxicosis the iodin which is introduced arti- 
ficially is excreted in lesser quantity and more slowly in the urine, 
without the amount of iodin in the thyroid gland being increased. 
This is not the case in normal glands and in ordinary goiter. 

Treatment. — ^The treatment is partly symptomatic and partly 
causal. In accordance with the innumerable symptoms, the former 
calls for a great many different dnigs, but, as a rule, has only a relative 
value, because as one symptom is relieved another symptom is increased. 
Symptomatic treatment is, therefore, being relegated more and more 
to the backgrouund. 

Internal causal treatment consists in avoiding or diminishing in- 
jurious influences and, on the other band, in modifying the function of 
the thyroid gland. 
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The first indication is met, above all, by rest, fresh air, and cold 
water, with bromids and phosphorus preparations, strophanthus, 
validol, digalen, and general regulation of the patient’s mode of life. 

The function of the thyroid gland may be influenced (a) by faradi- 
zation and galvanization, which often act very favorably by dimin- 
ishing the vascularity; (b) by means of the x-rays, which, however, 
have but little effect and are sometimes contra-indicated on account 
of their influence on the skin. 

(c) By means of serum obtained from thyreodectomized animals, 
which acts equally well whether given by the mouth or subcutaneously. 
It has a distinct influence on the symptoms and but little effect on the 
thyroid gland. The effect lasts only as long as the serum is given, and 
it does not prove successful in every case. 

(d) Rodagen, the pulverized milk of thyreodectomized animals or 
the milk itself, is less efficacious than the serum and has but a 
temporary action. 

(e) Cytotoxic serum was employed by Kocher as early as 1902, and 
more extensively and in various forms by Beebe and Rogers since 1905. 
Some of Beebe and Rogers’ results have been extraordinarily gratifying, 
but they are by no means always secured. Further clinical and ex- 
perimental work is still going on. As the serum is relatively difficult to 
prepare and by no means uniform, it has not been employed very 
extensively. 

(/) Injections of iodin and iodoform into the gland may produce a 
distinct effect, but their administration is attended by some risk, and 
they usually act only by producing a sclerosis of the tissue. Abbe has 
reported success in reducing enlarged thyroids by inserting the strongest 
radium sealed in small glass tubes into the tumors (10 cgms. of 
300,000 strength for twenty-four hours; 60 mgs. of 1,800,000 strength 
for eight hours). 

Surgical Treatment. — ^To say that this is still the best is not 
enough. It has proved itself superior to any other form of treatment. 
It attacks the organ which is instrumental in producing the toxicosis, 
namely, the thyroid gland. Kocher’s thyreodectomies for Basedow’s 
disease number 200 cases, with a mortality of 4.5 per cent, and 85 per 
cent, of recoveries. The operation is indicated in all cases that do not 
present degeneration of the heart muscle, with irregular pulse, low blood 
pressure, or periodical attacks of delirium cordis. In any severe case 
it is advisable to perform one or two preliminary ligations of the superior 
thyroid artery. The remaining steps of the operation are determined 
by the course of the disease and by the size and condition of the thyroid 
gland; in pronounced cases unilateral excision of the larger or rather 
the more vascular half of the gland, including if possible the isthmus 
and pyramidal process, is the safest procedure. In early cases that 
still present exquisite struma vascvlosa equally good results may be 
obtained by ligating the trunks of two or three arteries of the thyroid 
gland. Removal of more than half the gland should not be considered 
except in rare cases of very large glands. Removal of the second 
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inferior horn requires the greatest care on account of the paratliyroid 
glands, and should, if possible, be avoided. The operation is niiieh 
more difficult in Basedow’s disease than in cases of ordinary goiter on 
account of the great vascularity, the friability of the vessels, the adher- 
ence of the external thyroid capsule, and the brittleness of the gland 
tissue, particularly in cases of diffuse papillomatous or inflamed 
thyroid gland. The operation should be performed only by a surgeon 
who has had experionc'c and practice in removal of the thyroid gland. 
The most painstaking control of the bleeding and the avoidance of 
antiseptics and of other toxic substances are absolute prerequisites 
for the success of the operation. The postoperative symptoms, which 
are severe enough in themselves, on account of the psychic excitement 
and the effect of the anesthetic, when one has been employed, must not 
be increased by wound complications, especially hemorrhage. For 
this reason, primary ligation of one or two arteries, which requires very 
little time and is regularly followed by improvement, offers the best 
means of avoiding complications during the main operation. Most 
writers caution the operator strongly to handle the goiter as gently as 
possible during oj)eration lest the juice be expressed and absorbed and 
so produce acute thyroidism. While gentleness is always desirable 
it is doubtful whether rough handling is the (*ause of such acute attacks. 
If it were, the toxic effects ought immediately to follow the operation, 
whereas not seldom they do not begin for from twelve to twenty-four 
hours after operation. Weir Mitchell has also had such goiters vigor- 
ously massaged without any injurious results and also without any 
benefit. 

Operations on the sympathetic nerve have been given up, since it 
has been demonstrated that in the majority of the cases these oper- 
ations are not productive of the slightest good. 

The results of the operative treatment are almost uniformly good. 
Kocher has shown that success is proportionate to the degree to which the 
hypervascularized thy roitl tissue is reduced l)y ligation of arteries or partial 
removal of the gland. The postoperative phenomena in the form of an in- 
crease in the toxic symptoms are pronounced only after complicated oper- 
ation (resect ion) and when a general anesthetic has been given. The greater 
the care employed in operations and the smaller the quantity of blood 
lost, the milder will be the postoperative symptoms. The fever and 
increased pulse rate are the results of severe reaction on the part of 
the organism, which is shown by the regular subsidence of the fever 
after the drainage and the sutures have bi^en removed. 

The toxic symptoms are followed by the improvement (in uncom- 
plicated eases and in cases operated on without an anesthetic after a 
few hours), which manifests itself in marked restfulness and in a quiet 
expression of the eyes. On the following day, and still more on the 
succeeding days, the pulse rate diminishes and all the sym})toms im- 
prove. The subsequent improvement depends on the degree and dura- 
tion of the disease. In early cases, where there has not been insuffi- 
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ciency of the heart, complete recovery withf subsidence of all the 
symptoms is the result of operative treatment. Hence, early operation 
is the best treatment of thyrotoxicosis. * 

GOITER (STRUMA). 

The term goiter is used to designate a disease of the thyroid gland 
which occurs in that structure only and is, therefore, specific to the 
gland. 

The classification of goiter always presented great difficulties because 
of the impossibility of bringing the different clinical and anatomic 
forms into harmony, e. g., the vascularity of the gland, which has such 
enormous clinical importance, w'hile pathologically it is quite secondary. 

First of all, we distinguish enlargements in which the disease affects 
the entire gland — dijfuse goiter — or only part of the gland — nodular 
goiter. 

Diffuse Goiter (Strurna Diffusa ). — In diffuse goiter we distin- 
guish a num})er of different 
forms according to their his- 
tologic characters, depend- 
ing on the prevalence of one 
or the other element of the 
normal gland. 

(I) 11 !/pertroj)hic follicular 
goiter (Struma hgpertrophica 
follicidaris) is an enlarge- 
ment of the thyroid gland 
due to increase of all the 
gland elements, i. e., new 
formation of follicles and 
corresponding increase of 
epithelium, colloid, blood- 
vess(;ls, and stroma. This 
is a genuine hypertrophy 
of tlic gland, and is really nothing but the primary stage of the two 
following forms: 

(2) Struma Parenchgrnatom . — The enlargement is produced chiefly 
by increase in the number and size of the epithelial cells; the 
follicles become irregularly branched; the vessels are dilated, and 
the colloid is at least relatively diminished. The surface of the 
tumor in this form exhibits somewhat coarser lobulation than is seen 
in the normal gland. Owing to the dilatation of the blood-vessels the 
consistency is softer; the cut surface, when recent, is dark purple in 
color; the lobules are visible, but not to the same degree as in the 
normal gland, and much less so than in follicular goiter. The delicate 
J^ranulation is wanting. The tissue is less transparent and the amount 
of colloid, which is thinner than in the normal gland, exuding from the 
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Fig. 216.— Section ok Follicular Goiter. 
Genuine liypertrophy of the thyroid gland. (.Magnified.) 
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tissue is diminished. This form of struma is rare, and occurs practically 
only in combination with struma follicularis or colloides. 

(8) Diffuse Colloid Goiter {Struma Colloides Diffusa ). — The enlarge- 
ment is chiefly due to enlargement of the follicles, which in turn is caused 
by an increase of the colloid material. The latter is more tingible, 
contains fewer vacuoles, and completely fills the follicles; the cells are 
lower; the vessels in the main not overfilled, but contain rather less* 
blood than normal; the surface of the tumor is coarsely lobulated and 
the lobules are more prominent; the consistency is dense and harder than 
in the two varieties just described, although this, of course, depends on 
the vascularity; the color of the recently cut surface is more yellowish 
red; the transparency is increased; and the cut surface exudes thick, 
extremely tenacious colloid material in considerable quantity. This 



form of diffuse goiter is by far the most frequent. Intermediate forms 
between the above-mentioned types of diffuse goiter are encountered; 
since a follicular goiter may be converted into a parenchymatous or 
colloid tumor, and, on the other hand, either of these varieties may 
change to one or the other type. For this reason it is difficult to find 
a correct name for every variety, which also explains the want of 
uniformity in the nomenclature. It is, nevertheless, important for 
therapeutic reasons to distinguish between the different forms, and the 
characteristic points of each will therefore be given in greater detail 
under the head of Symptomatology and Diagnosis. 
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(4) Diffuse Vascular GoUer (Struma Vasmiosa Diffusa ). — When in 
one of the above-mentioned three varieties of goiter the vascular changes 
are most prominent, and the blood-vessels, particularly the trunks of 
the arteries, are increased in volume, the goiter may present clinical 



Ficj. 218.— Skction op Diffuse Colloid Goiter. rMagnified.) 


symptoms which we regard as vascular phenomena, and the term 
struma vasculosa diffusa is accordingly employed. The pathologic 
diagnosis of struma vasculosa is only exceptionally possible unless the 
tissue is injected. 

(5) Diffuse Fibrous Goiter (Struma Fibrosa Diffusa ). — This cannot 


really be considered a special form 
of struma, and is more important 
from the pathologic than from the 
clinical standpoint, because the 
alteration is usually secondary. 
The condition is rare. As a result 
of inflammation and secondary de- 
velopment of connective tissue one 
of the above-mentioned varieties 
of diffuse goiter may be converted 
into a fibrous goiter; although it 
is hardly necessary to say that the 
connective-tissue change does not 
involve the entire gland. 

(6) Struma Adenomatosa Recur- 



From 


reus . — This is a variety of diffuse 

goiter characterized chiefly by the new formation of small follicles and 
resembling adenoma, which otherwise occurs only as circumscribed 
nodules. Many cases properly belong among the malignant growths, 
and the term adenoma malignum is therefore also employed. These 


goiters are very rare. 
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Nodular Goiter {Struma Nodosa seu Circumscripta ). — That form 
of the specific disease of the thyroid gland which develops only in one 
or more portions of the gland (circumscribed proliferation of gland 
tissue: cells, stioma, colloid). The parts that are not diseased are only 
secondarily affected, if at all. Most of the forms of goiter which belong 
to this group can be eiisily subdivided. The changes are analogous to 
those which occur in diffuse goiter: 

(1) Circumscribed new formation of follicles in which the increase 
in the number of the follicles is the most prominent feature; it usually 
occurs only in the initial stage. 

(2) Circumscribed new formation in which the increase of colloid 
predominates; this is by far the most common form. 

(3) Circumscribed new formation in which the proliferation of the 
cells and cell-tubes predominates. 

The most important characteristic of nodular goiter, as compared 
with diffuse goiter, is the absence of regularity in the subtlivision and 
arrangement of the tumor, which characterizes struma diffusa as a 
hyperplasia of the normal gland. The proliferation of the gland 
elements in struma nodosa is irregular and unequal. 

The second characteristic of nodular goiter is a tendency to degen- 
eration of the tumor elements, in which specific processes, such as 
colloid degeneration and gelatinous degeneration, may take place along 
with hyaline, fatty, and calcareous metamorphoses. The degeneration 
depends in part on the effect of excessive local proliferation on the 
neighboring tissue, and chiefly on vascular changes and their con- 
sequences; hemorrhage and the subsequent changes that take place in 
the effused blood. 

The special form of goiter varies according as one or the other form 
of degeneration predominates. It is evident, therefore, that the great 
majority of nodular tumors represent a combination of the various 
form.s of goiter and are designated according to the predominant 
alteration, or the alteration which has attained special development in 
one or more nodules. 

In rarer ca.ses nodular goiter consists of a single isolated nodule. A 
single nodule is most frequent in the rapidly degenerating forms in 
w'hich several neighboring lobules undergo proliferation and usually, 
as a result of hemorrhage, accompanied by destruction of the specific 
gland elements, form a unilocular or multilocular cyst, a gelatinous, 
hyaline, or India-rubber nodule. Rapid growth is also relatively 
common in ca,se.s of i.solated adenoma nodules. 

In the great majority of cases isolated nodules are found in the lower 
horn of one of the lateral lobes. The presence of an isolated nodule in 
the isthmus is relatively frequent, and this condition will be specially dis- 
cussed in the section on Operative Treatment, under the name of Struma 
mediana. In the upper horn isolated nodules are much more rare, and 
they are not often found in the pyramidal process. As isolated nodules 
usually grow rapidly and, owing to the secondary degeneration which 
is frequently pre.sent, resist internal treatment, they often attain a 
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considerable size and cause pressure atrophy the gland tissue in the 
neighborhood. They are most accessible to operation and, as in almost 
“every instance there is a remainder of healthy tissue, yield the best 
operative results. 

Multiple nodular goiter is not so prone to undergo degeneration and 
grows less rapidly than a single nodule. When the nodules do de- 
generate, they increase in size. In almost every case some amount 
of normal tissue or, more rarely, hypertrophied gland tissue, is found 
near the nodule, particularly in the marginal portions of the gland, and 
again, the superior horns of the lateral lobes, and the posterior circum- 
fereiKie nearest the trachea ai*e the parts which preferably remain 
normal. Ijess frequently islands of normal tissue are found. Tlie 
normal tissue is often compressed and its function may be impaired for 
that reason. 

The conversion of diffuse goiter into nodular goiter occurs only in the 
colloid variety of diffuse goiter. When in this variety individual 
follicles become abnormally filled with colloid material, the epithelial 
lining which forms the wall of the follicle may be unable to resist the 
pressure, and a large follicle or colloid cyst results. At first these cysts 
appear as the so-called colloid [)earls in the cross-section of the struma. 
If the pro(*ess repeats itself, large col- 
lections of colloid material may form 
and give the impression of notlulos, 
thus lending to the tumor the appear- 
ance of struma nodosa. Noteworthy and 
characteristic features in this variety 
are the small tendenc^y to undergo de- 
generation and the absence of hemor- 
rhages, whi(jh, as has been mentioned, is 
characteristic of genuine struma nodosa. 

These tumors represent the later stages 
of struma (^olloides diffusa. 

Position of the Goiter and Rela* 
tion to Surrounding Structures.— The 
goiter, unless very much enlarged, 
occupies the position of the normal 
gland, and in that case has no material 
influence on the surrounding parts. 

This is the case particularly in diffuse 
goiter, which, in the main, retains the 
'shape of the normal gland. If the goiter 
becomes very much enlarged, the superior horns enlarge upward on the 
lateral wall 6f the pharynx and extend as' far up as the plates of the 
thyroid cartilage, the large horns of the hyoid bone, and the angle of 
the jaw, underneath the sternohyoid, sternothyroid, and omohyoid 
muscles, which are elevated, and at the anterior border, and underneath 
the sternocleidomastoids, in front of the large vessels of the neck. The 
inferior horns enlarge ilownward alongside, anti in front of the 
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trachea and in front of the vessels, behind the sternohyoid, stemo« 
thyroid, and sternocleidomastoid .muscles and their insertions on 
the clavicle and manubrium, throujxh the superior opening: of the ‘ 
thorax. Laterally, the enlarged gland develops underneath the 
sternothyroid and omohyoid muscles, which are raised, l)etvveen the 
scaleni and sternocleidomiistoid muscles, carrying the large vessels 
backward and outward. In front, the two lateral lobes approach each 
other over the isthmus until they come in contact and cover the trachea 
in front and along its entire extent. More frequently the isthmus 
enlarges to the same extent as the lobes, both in width and in thickness, 
causing elevation and separation of the muscles in front. The pro- 
cessus pyramidalis enlarges chiefly in length, its thickness being but 
little increased. Displacement of the trachea and esophagus takes 
place only when one side of the gland enlarges much more than the 
other. In that case the lumen of the trachea may be altered, par- 
ticularly if the isthmus is not greatly involved; but the compression of 
the trachea is never severe. Hence dyspnea is relatively rare in difiusn 
goiter; often there is dyspnea on exertion only. For similar reasons 
dysphagia from pressure on the esophagus does not occur except when 
ret rotracheal or retro-esophageal collections of gland tissue have devel- 
oped. Marked displacement of the vessels takes place only when the 
goiter is very large; on the other hand, goiter of this kind j)ro(luces 
symptoms of pressure on the large vessels of the neck, partly because 
the tumor pres.ses on the vessels on both sides of the ne(‘k along its 
entire extent and partly because diffuse goiter, with the exception of 
the simple colloidal form, constantly changes its volume in ac(*or(lance 
with the change.s in its vascularity, so that the circulation cannot adapt 
itself to the new pressure conditions. Certain important symptoms of 
the follicular and parenchymatous forms of tliffuse goiter, and partic- 
ularly of the vascular forms, namely, congestion and severe circulatory 
disturbances in the brain, causing vertigo, headache, and the like, are 
produced by this intermittent compression of the vessels. On the 
other hand, venous congestion with dilatation of the superficial veins is 
rare in diffuse struma because the compression is not severe and only 
temporary. The nerves in the immediate neighl)orhood are very rarely 
affected by displacement or compression in diffuse goiter. In most 
cases the enlargement of the thyroid affecds l)oth lateral lol^es, more 
rarely one lobe only or one lobe more than its fellow. 

In contradistinction to the diffuse form, nodular goiter (Struma 
nodosa), when the enlargement is considerable, occupies a different posi- 
tion and much more frequently exerts a marked influence on the sur- 
rounding parts. The secondary effects depend not only on the position 
but also on the size and shape of the tumor. The effect on the sur- 
rounding stnictures is different when (1) instead of a single uniformly 
growing nodule, several nodules are formed and enlarge unequally; 
(2) when the position of the gland itself is altered and a goiter develops 
in the abnormally situated gland. 

1. When a nodule develops on one side of the neck pressure is exerted on 
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the surrounding: parts in the following manner: Posteriorly there 
is no compression because the gland lies pn the deep muscles of 
the ne(;k, whi(;li in turn rest upon the transverse processes of the 
verteijrac. In front the muscles and fasciae are elevated, sooner or later, 
a(;(;ording to their strength, forced apart, and gradually flattened by 
pressure and atrophy. The goiter becomes more and more superficial 
and, owing to the elasticity of the skin and the action of gravity, may 
ultimately grow down over the thorax in the form of struma pendula. 
The same thing takes place laterally except that the prominence of the 
goiter in this direction is less pronounced on account of the thick- 
ness of the muscular layer. At the posterior portion of the periphery 
the ves.sels, which are connected with the external goiter capsule, are 
disf)laced outward in proportion to the distention of the capsule, so 
that in pronounced cases the carotid is felt in the external posterior 



portion of the tumor underneath the skin and along the outer border 
of the sternocleidomastoid muscle. This is a characteristic feature of 
goiter (Kocher). 

Along with the Idood- vessels the pneumogastric nerve also is 
displaced. It is w^ell knowm that compression of the artery may also 
produce symptoms of pressure on the pneumogastric, namely, slowing 
of the pulse, dyspnea, and syncope. Similar pressure and displacement 
of the trunk of the sympathetic nerve may take place. 

In the direction toward the mediun line the pressure first acts upon 
the trachea and larynx, thereby producing one of the most important 
and frequent symptoms, frequently liecause the growing goiter meets 
with muscular resistance in other directions. The effect of the pressure 
in this direction depends chiefly on whether the trachea can be dis- 
placed or not, that is, on the presence or absence of goiter on the other 
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side of the neck. If the other side is not cnliir^jjed, the trachea 
yields to the pressiii-e in two ways according to its points of 
fixation: 

1. The trachea may assume a curved direction with the convexity 
toward the sound side, in which case the wall of the trachea which is in 
apposition with the tumor bulges more than the other. 

2. The trachea and larynx rotate about their long axes. The 
posterior circumference rotates around the anterior as an axis because 
the latter is fixed above by the thyroid ligament and the hyoid bone, 
while the posterior is free. The posterior periphery of the trachea and 
larynx is therefore rotated away from the compressing goiter. This 
point may be of importance in the diagnosis (Kocher). If the goiter 
is bilateral the larger tumor may cause lateral displacement of the 
trachea with the smaller tumor of the other side; or the walls of the 
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trachea may be compressed from l)oth sides, bending inward the 
lateral walls of the trachea, so as to approximate them in tlie median 
line. If the pressure of the bilateral goiter is exerted at different levels 
on the two sides, the trachea may assume an S shape and suffer a 
spiral rotation. 

Backward and inward the tumor, particularly when on the left side, 
presses upon the lateral wall of the esophagus and pharynx. Jhit as 
the anterior and posterior walls of the esophagus are normally in con- 
tact, the effects of the pressure are not marked unless portions of the 
goiter are present l>etween the trachea and esophagus, or behind the 
latter, that is to say, when they exert pressure either on the anterior 
or on the posterior wall of the tube. This occasionally happens in 
diffuse goiter and in cases of struma nodosa when there are deep-seated 
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nodules, because the esophagus at a deeper le\%l is placed more to the 
left. . 

Inward and backward pressure on the inferior laryngeal nerve or 
recurrent nerve of the pneumogastric is possilde. This is rare, however, 
in ordinary cases of goiter. It occurs only when the nerve has been 
forced out of the groove lietween the trachea and esophagus by the 
goiter and lies on the tumor. The nerve is lodged in the external 
goiter capsule, and outward displacement of the nerve practically 
occurs only when the capsule is the seat of inflammatory adhesions or 
malignant proliferation. 

2. A nodule in the superior horn of the gland grows upward and out- 
ward because it finds in that direction a locus minoris re^Histentice between 
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the omoli void and sternoclcidoma.stoid muscles. The tumor grows out- 
ward underneath the angle of the jaw and becomes superficial (see 
Fig. 228). 

3. A nodule developing in the inferior horn encounters greater 
resistance in the surrounding parts. Such a nodule may grow toward 
the median line and appear on the surface in the jugulum or episternal 
notch after forcing the median muscles apart, the trachea being at the 
same time displaced laterally along with the ^land or goiter of the other 
side of the neck. A nodule of this kind may be designated struma 
mediana and» particularly when it grows downward behind the manu- 
brium, may produce direct anterior pressure on the trachea and marked 
dyspnea. Or — and this is more frequent — it may grow behind the 
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sternohyoid, sternothyroid, and sternocleidomastoid muscles, displacing 
the trachea backward and to the other side, and extend into the opening 
of the thorax in the form of struma profunda and intrathoracica. The 
extension of such a tumor into the thorax is aided by two factors. In 
the fii*st place, the thyroid gland moves downward during inspiration 
and is, so to speak, sucked into the thorax during deep insjiiration : in 
the second place, the gland is forced into the thorax when the head is 
inclined forward. Struma intrathoracica is accordingly observed 
frequently in people who are forced to breathe deeply and perform 
much of their work with their heads bowed (clergymen, army officers, 
government officials, etc.). At first a deep goiter moves up and down 
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with every respiration — struma profunda. Hut when it extends under- 
neath the first rib, having passed the narrowest portion of the thorax, 
it finds more room and the goiter continues to grow. A constriction is 
formed at the level of the upper opening of the thorax. When the 
goiter has reached this stage it no longer escapes from the thorax except 
during forced respiration, during deglutition, and especially during 
cough — (joitre plongeantj dirnng or plunging goiter. If the enlargement 
continues, the tumor can ho longer be forced out of the upper thoracic 
aperture even by vigorous straining and coughing — struma intrathoracica. 
During deglutition and when the patient coughs the palpating finger 
in the episternal notch barely feels the impact of the rising goiter. 
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With the fluoroscope the tumor can be seen torrise during deglutition. 
A skiagraph shows a distinct shadow with a characteristic round border 
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with convexity forward. An intrathoracic goiter may attain enormou.s 
dimensions. It usually grows more on one side, depending on the 
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starting-point, and rather moi'e in front and to one side of the 
trachea, extending downward into the anterior mediastinum, where it 
is usually placed in front of, rarely behind, the innominate artery and 
arch of the aorta. 
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4. nodide developing in the isthmus, or triui struma mediana, usually 
grows directly outward, forcing the straight muscles of the neck asunder. 
Or it may grow more downward behind the manubrium and in that way 
cause direct compression of the trachea, anteriorly. The goiter is rarely 
confined to the isthmus alone. In such a case the growth of the goiter 
may be such that the lateral lobes merely appear attached to the struma 
like a pair of ears. Operation in these cases in general, and particidarly 
in the case of struma mediana, is difficult. 


5. Struma Pgramidalis . — \’^ery rarely a nodide develops in the 
pyramidal process of the gland. The tumor in this case is also situated 
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in the median line, but higher, 
in front of the trachea, cricoid, 
and larynx. 1 1 is quite superficial. 

6. The (hgroid gland itself mag 
occupn an abnormal position and 
with it the goiter which develops 
in the gland. By far the most 
frequent anomaly is a deep posi- 
tion of the gland (thyreoptosis, 
Kocher). In short -necked indi- 
viduals and when the thorax is 
very much arched, the gland is 
deeply placed. As the trachea 
is shorter and the larynx in pro- 
nounced cases is only a finger^s 
breadth above the episternal 
notch the greater part of the thy- 
roid gland is intrathoracic. This 
constitutes thyreoptosis with 
laryngoptosis. Tliy reopt osis with- 
out laryngoptosis is very rare. 
In thyreoptosis the developing 
goiter at once becomes a struma 
profunda or intratlioracica. The 
pressure on the vessels in these 
cases is especrially great and causes 
marked congestion, whereas in 
unilateral struma profunda or 


intrathoracica compression of the trachea is more prominent. 

Thyreoptosis may also go on to the production of struma profunda 
or intrathoracica diffusa. These cases offer greiit operative difficulties. 

In a rare form of almormal position of the thyroid gland, which 
really belongs to the embryonal malformations, the trachea or esophagus 
is completely surrounded by the superior horns of the gland. It is in 
this type of gland that the circular or retrotracheal and retro-esophageal 


goiters par excellence are observed. 

Diagnosis and Symptoms of Goiter.— The diagnosis of goiter is 
often suggested by: 
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1. The above-described position of the tumoi^ particularly in regions 
where goiter occurs endernically. The position is determined by inspec- 
tion and palpation because the goiter cannot always be recognized by the 
former method alone. This applies not only to struma intrathoracica 
or profunda, but also to the diffuse forms, especially the soft follicular 
and parenchymatous goiters, and the latter particularly when the 
tumor is not large and the muscles of the neck are strongly developed. 
It is in just such cases of hypertrophy that the patients are often un- 
aware of the existence of a goiter and the functional symptoms, which 
chiefly attract attention, are referred to a great variety of causes and 
often treated accordingly. 

2. The up-and-down movement of the tumor during deep respiration 
and espccialhf during deglutition is characteristic, and is due to the 
close connection between the external goiter capsule and the trachea 
and eso[)hagiis. When the goiter is visible this movement can be seen 
at some distance, and is always readily palpable — a point of special 
imi)ortance in cases where the goiter can only be felt and not seen. 
When the goiter is very large, and in oases of firmly impacted struma 
profunda or intrathoracica, the movement is difficult to demonstrate. 
It may be absent when there are numerous inflammatory adhesions 
or the tumor is the seat of malignant degeneration. 

Movement during Cough, — In cases in which it is difficult to feel the 
goiter the examiner must never neglect to have the patient cough, as 
this renders the tumor much more distinctly visible and palpable. 
Diving or plunging (retrosternal) goiter often can be seen or felt only 
when the patient coughs, and intrathoracic tumors are often rendered 
much more distinctly palpable by the act. 

3. Relations Between the Tumor and the Gland, — In diffuse goiter the 
shape of the normal gland can often be recognized at once by inspection 
and palpation. In struma nodosa the connection with the normal 
portion of the gland must be determined. 

4. Passive Mohilitjf of the Goiter. — A goiter can be moved about 
freely in the surrounding tissue, the mobility being greater in the 
lateral direction than up and down. Unless the goiter is inflamed or 
malignant it can also be slightly moved on the trachea, but can never 
be entirely separated from it, 

5. Percussion and Auscultation. — ^These methods are of considerable 
value in the diagnosis of struma profunda and intrathoracica. The 
characteristic dulness, sometimes moderate and sometimes absolute, 
with a rounded lower border and beginning at the superior aperture of 
the thorax, is practically always present. Percussion and auscultation 
of the larynx and trachea yield dulness on the side of the goiter and 
diminished tracheal breathing (Kocher) ; an important diagnostic 
point in struma intrathoracica. 

6. Relation to the Blood-vessels. — An important diagnostic point is 
the relation of the tumor to the vessels, particularly the superior thyroid 
artery and the great vessels of the neck. 

Symptoms. — ^The symptoms of goiter are caused in part by the 
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presence of the tumor — mechanical and physical symptoms — and in 
part by the effect of the tumor on the structure of the gland — functional 
symptoms. 

Mechanical Symptoms. — First of all, them is dyspnea. We 
distinguish (1) Dyspnea produced by pressure on the trachea, by far 
the most frequent form; (2) dyspnea produced secondarily by pressure 
on the blood-vessels and consequent disturbance of the circulation; 
and (3) dyspnea due to pressure on the recurrent nerve and paralysis 
of the laryngeal muscles, which is very rare in ordinary goiter. The 
manner in which the trachea is compressed and displaced has been 
described. The dyspnea may be constant or paroxysmal. It is 
increased by exertion. In the beginning it is present only during 
exertion. It is increased whenever there is a greater need of air. When 
the lumen of the trachea is greatly narrowed, especially when the 
pressure is circumscribed and unilateral, loud whistling inspiration and 
expiration result, the characteristic so-called tracheal stridor. When 
the trachea is greatly constricted, as above described, certain positions 
of the head causing complete closure of the lumen of the trachea, sudden 
pressure from without, or sudden exertion when the above-mentioned 
influences become operative, may produce attacks of asphyxia. This 
is particularly apt to occur when there is laryngeal or tracheal catarrh, 
which, owing to the diminution in the lumen of the trachea, is very apt 
to become chronic. 

In the examination of a goiter it is important to note the influence on 
the respiration of pressure applied to different portions of the tumor. In 
this way that portion of the goiter which exerts the greatest pressure 
can usually be recognized (Kocher). In the case of large goiters which 
cause considerable displacement of the trachea it is found that pressure 
on the sound side produces dyspnea of greater intensity or brings it 
on more quickly than pressure on the diseased side. Sometimes very 
slight pressure on the sound side suffices to produce complete occlusion 
of the trachea. In such cases swallowing the wrong way, an attack 
of violent cough, or a hemorrhage into the goiter may be followed by 
sudden death from asphyxia. 

Symptoms Caused by Injury of the Nerves. — In ordinary goiter, 
actual injury to the recurrent branch of the pneumogastric nerve which 
is followed by permanent hoarseness is quite exceptional. Temporary 
hoarseness, on the other hand, is not infrequent and, as a rule, de- 
pends on obstinate catarrh of the larynx or excessive use of the 
voice, as among army officers, riding masters, clergymen, teachers and 
gingers. 

Isolated injuries of the fibers or branches of the recurrent laryngeal 
are rare also; posticus and transversus paralyses occur in isolated 
lesions of the posterior branch of the nerve, and are practically observed 
only in retrotracheal goiter. The paralysis produced by partial injury 
to the nerve causes a permanent hoarseness; while hoarseness due to 
unilateral total paralysis of the recurrent may disappear by the swinging 
over of the healthy vocal cord to the paralyzed cord. Singing, however^ 
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is impossible in this condition. This restoratiojsi of the voice does not 
occur so long as the goiter which is responsible for the paralysis persists, 
but may occur after removal of the goiter, afid also after a paralysis 
of the recurrent, caused by operation. Paralysis of the recurrent 
increases an already existing dyspnea, but in itself does not necessarily 
cause dyspnea unless posticus paralysis is produced. Whenever there 
are signs that the recurrent lierve is involved in a goiter, one should 
suspect inflammation or malignant change. 

The sympathetic nerve is rarely affected in ordinary goiter. Both 
paralysis and irritation of the sympathetic are observed, but it is not 
always possible to determine whether the disturbances are due to 
mechanical or to functional causes. Its paralysis, in all probability, 
is due to mechanical causes. It 
chiefly affects the oculopupillary 
fibers, while shows itself 


preferably in the vasomotor and 
secretory nerve-fibers. When the 
paralysis has existed for some time 
it is not influenced by operation 
on the goiter. 

Symptoms Caused by Impair- 
ment of the Circulation. — ^The 



symptoms depend chiefly on venous 
stasis, which develops when the 
veins that drain the neck, head, and 
arms are compressed by the goiter. 

Congestion is more marked in bi- 
lateral goiter and attains its greatest 
intensity in the intrathoracic form. 

The stasis produces engorgement of 
the anterior and external jugular 
veins and of the venous plexuses 
01 tne tnorax. It is always asso— due to goiter. 

ciated, particularly during exertion, 

and in severe cases with cyanosis, affecting chiefly the lips, the cheeks, 
and the tongue. In severe cases there is puffiness of the face and neck, 
which may go on to edema. If the goiter presses upon the innominate 
veins, cyanosis and edema develop in the arms. A characteristic 
symptom in this form of goiter is inability to raise the arms on 


account of the sudden return flow of the blood and the consequent 
increase in the stasis and dyspnea (Kocher). Pressure on the arteries 
manifests itself in congestions, headache, vertigo, and the like; but 
these symptoms, in part at least, may be due to the existing 
dyspnea. 


Symptoms Referable to the Heart. — Disturbances of the heart’s 
action, which are very frequent in goiter, assume grave importance 
from the fact that they may in themselves prove fatal, and they are so 
characteristic that the term goiter-heart” is employed. There are 
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special varieties of goiter-heart which, although primarily caused by 
the goiter itself, depend secondarily on various pathologic conditions, 
which in turn are produced by the goiter. 

(1) The dyspncic goiter-heart (Kocher), caused by the interference 
of the goiter with respiration, results from the sudden increase of pres- 
sure in the veins and consecutive dilatation of the right heart. Ordinary 
dyspnea htis no material effect on the heart; it must be of a severe degree 
and associated with attacks of asphyxia. Dyspneic goiter-heart oc(*urs 
almost exclusively with struma nodosa. 

(2) Goiter-heart Caused hy Pressure on the Blood-vessels (Rose). — This 
is the more frequent form. It is caused by increased pressure, espe- 
cially in the venous system, usually l)eginning gradually and becoming 
permanent. The cardiac lesion consists in a relatively late moderate 
dilatation of both chambers and a relatively early oc(?urrencc of general 
circulatory disturbances. The condition occurs chiefly with nodular, 
but occiisionally also with diffuse goiters. 

(3) The thyreotoxic goiter-heart (Kraus and Kocher), whi(;h is most 
pronounced in Basedow’s disease, is caused by functional disturbance. 
It occurs chiefly with diffuse, but also with nodular goiters. The 
manifestations are acceleration of the heart action and its effects on the 
size of the heart and on the blood-current; systolic murmur, especially 
at the base of the heart from increased velo(‘ity of the blood-current; 
dilatation of the heart, also, chiefly at the base; pulsus celer and its 
consequences; and increase in the blood-pressiu’o, at least at first. 

Symptoms Caused by Pressure on the Esophagus. — Rarely 
there is dysphagia, or merely a feeling of pressure during deglutition. 

Pain. — Pain is never present in ordinary goiter. Tenderness 
indicates some inflammatory process. Suddenly developing goiters 
or, in other words, hemorrhages into the tumor, may cause pressure 
pain by distention of the tissues, but the pain is only temporary. 

The symptoms of functional disturbance of the thyroid gland by 
the growth of the goiter may be deduced from what has been said 
under the head of function. 

Diagnosis and Symptomatology of the Various Forms of 
Goiter. — Strurm diffusa follicvlaris, or true hypertrophy of the thyroid 
gland, is not usually brought to the surgeon for treatment, because 
it can be cured by internal medication. For the diagnosis of struma 
parenchyrnatosa diffusa we depend on the soft, fleshy consistency, 
the lobulated surface of the tumor (the lobules being quite small), 
and the excessive development of the blood-vessels. Symptoms of 
beginning thyroid intoxication are usually present at the same time. 
Another important aid is obtained by noting the effect of iodin treat- 
ment, which often produces symptoms of thyroid intoxication, particu- 
larly when it is continued for a considerable length of time and the 
drug Is given in large doses. 

The diagnosis of diffuse colloid goiter is based on the granular appear- 
ance of the surface, which is marked in large lobules (called by the 
French, mamellone)^ and the increase in the consistency, which becomes 
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tense or oven hard and less elastic. lodin doe^ not cause diminution 
of diffuse colloid goiter. 

The diagnosis of both kinds of vascular diffuse goiter is based chiefly 
on the dilatation of the blood-vessels, which cun be demonstrated clin- 
ically; on the vascular murmurs heard over the blood-vessels; the 
expansive pulsation of the goiter; and the changes which take place 
in its volume and consistency. 

If a diffuse goiter is of unusually firm or even hard consistency, 
one should first think of an inflammatory process or of malignant de- 
generation, particularly when the goiter is sensitive to pressure. The 
inflammation is not, however, due to bacterial causes. Occasionally the 
inflammation leads to great proliferation of connective tissue, which 
is responsible for the firm consistency of the tumor. We then have a 
transitional form between a vascular diffuse and a fibrous diffuse goiter. 

The diagnosis of dijjiise fibrous 
goiter, or connective-tissue atro- 
phy of the hypertrophied gland 
tissue, is made partly by the con- 
sistency, which may be hard, and 
partly by the presence of symp- 
toms of hypothyroidism. This 
foi-m of goit(‘r is not sensitive to 
pressure. 

Xodular goiter can usually be 
distinguished from the <liffuse 
form without any difficulty. In 
a case of nodular goiter the sur- 
geon must first d(‘t ermine the 
following points: 

( 1 ) WhotluM- any normal gland 
tissue still remains and, if so, its 
location. 

(2) If this is not the case, 

(a), which ])art of the struma 
nodosa causes the most alarming 
symptoms, and (h) which part is 
still capable of functionating and 
which is not. 

A goiter nodule is still capable 
of functionating if the tissue contains gland tubes with intact epi- 
thelium and a sufficient blood supply. It must, however, be remem- 
bered that although the functional capacity of strumous glands is 
relatively good, a much smaller portion of normal gland tissue than 
of diseased gland tissue is requireil to produce the same result. No 
precise directions in regard to the size of the piece to be left behind 
can be given (Kocher). 

Cystic goiter is recognized by its circumscribed, circular, or oval 
shape, smooth surface, and often soft but always very elastic consistency. 

VOL. 111—24 
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The thicker the wall, the more tensely elastic is the cyst. Fluctuation 
can be detected with certainty only in very large cysts. 

Blood cysts (struvia hoBtnorrhxigica) in which part of the blood is co- 
agulated, are elastic also, but have a more doughy consistence than 
cystic goiter. Hemorrhage into the goiter produces an important 
and distinct form of struma, inasmuch as it may develop suddenly 
and produce sudden symptoms. One of the most conspicuous of 
these is the sudden sensitiveness to pressure from tension of the 
capsule. A peculiar consistence is presented when, after a hemorrhage 
into a cyst or a colloid nodule, the blood is converted into so-called 
India-rubber colloid, a fairly common occurrence. The nodules are 
usually large anti of an elastic consistence, which, however, is due not 
to fluid, but to a solid mass resembling hard rubber. 

Calcification is readily recognized by the hardness and the irregular 
surface which it produces in the tumor. 

Colloid nodules vary according to the preponderance of the individual 
elements. The more colloid it contains, the more tensely elastic is 
the nodule, and if viscid colloid material predominates the nodule is 
firm. On the other hand, when more follicles with well-preserved 
epithelium are present in the colloid nodule, and the blood supply is 
abundant, the nodules are soft and elastic and the tissue retains its 
functional power to a greater degree. 

Parenchipnatous nodides possess a fairly uniform, smooth surface 
and soft consistence. The con.sistence is also projiortionate to the 
vascularity, which, on the whole, is not very great. Parenchymatous 
nodules do not usually attain a very large size, not exceeding that of 
an egg or the fist. Rarely, several larger parenchymatous nodules, 
usually one large and several smaller ones, which are not palpable, 
may be found in normal or hypertrophied gland tissue: parenchy- 
matou.s nodules are rarer than colloid nodules. The two varieties 
may be pre.sent at the same time. 

In all the above-mentioned varieties of nodules the tissue may 
become atrophied and replaced l)y a more or less marked proliferation 
of connective tissue. The capsules of the individual nodules may be 
increased in thickness or, if connective tissue develops in the interior 
of the nodule also, they may become more firm. In addition the 
glandular tissue between the nodules and surrounding them may 
become atrophied from pressure and degenerate into connective tissue. 
Genuine struma fibrosa, however, or in other words, fibroma of the 
thyroid gland with tumor-like proliferation of the connective tissue, 
does not occur. Carcinoma of the thyroid gland may exhibit a sec- 
ondary connective-tissue proliferation resembling scirrhus. We are con- 
vinced that goiters with multiple colloid nodules containing very 
thick colloid, and numerous small colloid cysts with relatively thick 
walls, have been diagnosed as fibrous goiters, a mistake which leads 
to absolutely erroneous views. Certain unusual changes that occur 
in goiter nodules, such as deposition of bone, hyaline, and amyloid de- 
generation, cannot be diagnosed with certainty. 
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Occurrence, Frequency, and Etiology of Goiter.— There is 
no country and possibly no single locality where goiter, in the widest 
sense of the term, has not been observed. Itloccurs, however, with 
special frequeiK^y in certain regions, and persons going to certain 
regions may at once develop goiter; while in other localities goiters 
have a tendency to disappear. Pandemic goiter, in a great majority 
of the cases, is of the colloid variety. It is also certain that modem 
sanitation, particularly as to drinking water, and in a lesser degree, 
the increased intercourse between different parts of the world, have 
made the disease less common in the goiter regions. 

We must distinguish between the causes which lead to the formation 
of goiter and those wdiich favor the growth of the goiter. The growth 
of a goiter is more vigorous during periods when the functional activity 
of the thyroid gland is greatest, and is also increased by circulatory 
disturbances in the gland, which in turn may be the results of the goiter. 

The growth of a goiter is influenced by pul)erty, menstruation, the 
menopause, pregnancy, venous stasis, or otlier circulatory disturbances in 
the gland, forward inclination of the head, the stress of school life and 
certain occupations (porters), impeded respiration and circulation by 
pressure from without or by some other disease, and finally, by 
abnormal position of the gland. In the main these causes are also 
responsible for the secondary changes that take place in goiter. 

Of the factors that influence the growth of the goiter, some act on 
the gland as a whole, while others affect only part of the gland or one 
,part more than another. Whether the real cause of goiter-formCition 
always acts on the entire gland or only on part of it is not definitely 
known. The probabilities, how’ever, are in favor of the former view, 
and a circumscribed growth may quite possil)ly depend on the factors 
mentioned above as influencing the growth of the goiter. 

The general belief in regard to the actual cause of goiter-formation 
is the same now as it was fifty years ago — viz., some peculiarity of the 
drinking water derived from the soil through which it passes. There 
is no doubt also that drinking water is the chief source of iodin for the 
human organism, and that the thyroid gland takes up and elaborates 
the greater portion of this iodin as its specific function. It is, therefore, 
quite natural to attribute the development of goiter, which in itself 
merely represents a normal thyroid gland somewhat altered in respect 
to the number and quantity of its different constituents, to some change 
in that constituent of the drinking water which has a special affinity 
for the thyroid gland; in other words, the iodin. This change is proba- 
bly more than a quantitative change, as appears from recent investiga- 
tions, especially along chemical lines; but as yet we do not know how 
the iodin is (jombined in the different kinds of drinking water, or even 
whether under certain circumstances it may not be combined with 
organic constituents. It is obvious that the manner in which the 
iodin is combined must influence the gland itself in which the iodin 
must be converted into iodo-albumin, and it needs no special arguments 
to show that it must also influence absorption and especially secretion. 
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Recent histolo«];ie investigations (Langhans) have shown that in locali- 
ties where goiter is endemic he follicles of the thyroid gland contain 
more colloid, especially more viscid colloid, and that the lymph-vessels 
contain less colloiil than in places where goiter occurs sporadically 
only. 

We, therefoie, regard as the cause of goiter a change in the secre- 
tory or resorptive function of the thyroid gland, due to special cliemi- 
cal peculiarity of the iodin combinations. One can readily under- 
stand that this disturbance may manifest itself more in one part of 
the gland than in another, and may be especially fa\'ored by the occur- 
rence of circulatory disturbances. On the other hand we have s(‘en 
that even tlie normal tliyreid gland may adapt itself functionally to 
new conditions, partly i)y virtue of the presence of imperfectly devel- 
oped embryonal follicles and partly through changes that take })lace 
in the follicular epithelium and in the contents of the follicles. It is, 
therefore, <*lear that junctional irritants, especially in glands which arc^ 
prone to develop goiter on account of the presc'iice of abnormal thyroid- 
able material, also play an important etiologic role in the develop- 
ment of goiter, iloreover, the thyroid gland may become the 
seat of a form of tumor call'd struma, wliich is cliaracterizcd by 
an abnormal proliferation of the glandular elements similar to tumor- 
formation in other organs. That functional irritants also may share 
in the etiology of those tumors is shown by the frequent occurrence 
of adenoma papilliferum diffusum in Basedow’s disease. With regard 
to the remaining adenomata, their histology is as yvi but little known;, 
all may po.s.sibly belong to the epithelial form of malignant goiter, 
and are therefore exceedingly interesting from the etiologic viewpoint. 
From the investigations of Ilitzig am I Michaud they appear to develop 
by metastasis through some change in the completely (leveloped epithe- 
lium. 

Course and Prognosis of Goiter.- (loiter continues to in- 
crease practically indefinitely unless the disease is arrested or reduction 
of the tumor is brought al)out l)y change of climate or a change of diet. 
After the fiftieth year of life, however, the goiter often tends to diminish 
gradually, or at least to become arrested unless the presence of circula- 
tory disturbances, inflammation, or malignant degeneration causes a 
continuance of the growth. 

Functional disturbances due to the goiter may seriously affect the 
prognosis, both early in life and at a more advanced age, and they 
must ahvays be taken into account in every case of goiter. The mechan- 
ical symptoms may favor disease in the various organs quite indepen- 
dently of the direct injury which they produce in these organs. In 
no case of goiter-formation should an absolutely favorable prognosis 
be given without careful thought. The dangers from goiter are increas- 
ing stenosis of the trachea, increasing impairment of the cardiac and 
pulmonary functions, hemorrhage into the growth, and malignant 
degeneration. Suitable internal medication, if applied early, may 
accomplish a great deal in a prophylactic sense. Timely operation on 
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a goiter is almost without danger, Kocher’s jjnortality being only 
about 3 in 1000. 

Treatment and Prophylaxis of Goiter.— The largest share 
of the treatment belongs to the internist, but it is through surgery 
and the experience gained from operative cases that our knowledge of 
the internal treatment of goiter has been enriched. The time has long 
passed when every goiter patient, without respect to person, was given 
iodin internally and externally, without choice of preparation or accu- 
racy in dosage. Appropriate internal treatment must be based on 
accurate investigation of the goiter and the patient. It is of the greatest 
im|)ortance to determine whether and in what form and dosage iodin 
shall be administered, and whether the drug shall be combined with 
other remedies or therapeutic procedures. Space forbids a discussion 
of the internal treatment in this article. 

Operative Treatment . — The indications for operative treatment are 
various. We long ago abandoned the belief that every goiter must 
first be treated with internal remedies and referred to the surgeon 
only if internal medication fails. 

(1) Internal treatment is useless in struma nodosa with nodules 
in process of secondary degeneration. Degenerative nodules can 
also be recognized directly by the changes in their consistency. 
Thus, all colloidal degenerated nodules (struma gelatinosa), as well as 
fibrous, calcareous, hemorrhagic, and cystic nodular goiter, must be 
at once turned over for operative treatment. 

(2) ]3iffuse colloidal tumors that have resisted several brief periods 
of iodin medi(!ation must be referred to the surgeon, especially if they 
have already given rise to functional disturbances. 

(3) All goiters that cause pronounced pressure-symptoms must be 
treated by operation. 

(4) The same is true of those which produce cardiac symptoms and 

(5) of goiters that are abnormally situated, especially struma profunda 
and intrathoracic, which are very dangerous if the tumor continues 
to grow. 

(6) If a goiter develops suddenly and grows very rapidly, and if 
the shape and consistency are unusual, it must be treated by operation 
regardless of the patient’s age. 

(7) A goiter showing sensitiveness on pressure, especially if it causes 
spontaneous pain, must be referred to the surgeon. 

The contra-indications to operation are: Respiratory and circulatory 
disturbances of long standing when due to the goiter, with secondary 
impairment of the vital functions, especially of the heart’s action. 
Disturbances of the circulation, the heart’s action, and the respiration 
due to concomitant diseases, such as obesity, fatty heart, myocarditis, 
or severe emphysema with bronchial and tracheal catarrh. Patients 
of this type must be kept under observation for a considerable period 
of time in order to determine: (1) Whether the symptoms are positively 
due to the goiter; (2) if such is the case, whether the heart, lungs, and 
kidneys can be sufficiently improved by preliminary treatment, with 
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special attention to the pulse, blood-pressure, and renal function, to 
render an operation safe. 

Operative Treatment. — This may be by: (1) Excision (Kocher); 
(2) enucleation (Porta and Socin); (3) resection (Mikulicz); (4) 
combined methods; (5) exenteration (Kocher); or by (6) ligation of 
arteries (Wolfler). 

The method of choice is excmm: (1) Because it is the safest, l)oth 
as regards the operation itself and the freedom from complications; 
(2) because it is most effective; (3) because it is less often followed by 
recurrence of the tumor, and very rarely by recurrence with symptoms. 

Enucleation should be selected: (1) When the other half of the 
thyroid gland is atrophied ov has been removed by previous operation; 
(2) in the presence of only a few isolated nodules in otherwise normal 
tissue; (3) when there is one large single nodule which has caused 
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atrophy of the surrounding tissue, and it is to be assumed that but 
little normal and comparatively avascular tissue is present. 

Resection should be considered in exceptional cases only, as in 
diffuse goiters, particularly when unilateral excision has already been 
performed or the tumor is very large in both inferior horns. The 
operation is always much more severe and attended with a greater 
loss of blood because, owing to the friability of the tissue, it is often 
very difficult to control the hemorrhage. Primary resection is ab- 
solutely contra-indicated in Basedow^s disease. 

The combined methods — enucleation and resection, enucleation 
and excision, resection and excision — are frequently employed instead 
of excision, particularly when it is desired to preserve certain portions 
of the gland; that is to say, when the functional capacity of the other 
half of the gland is in doubt. 
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Exenteration f or incision of the tumor and evacuation of its contents, 
is indicated in the presence of dense adhesions and in inflamed or malig- 
nant goiters when clean excision is impossible. It is especially indicated 
in intrathoracic goiters of this type, and particularly when there is 
danger of asphyxia, and prompt relief is imperative. 

Ligation of the arteries of the thjfroid gland is indicated in vascular 
goiters and is employed as a preliminary operation in Basedow’s disease. 
In those cases the superior arteries are ligated. Ligation of the inferior 
thyroid artery is difficult and cannot be safely performed without 
first elevating the goiter. It is, therefore, in most cases combined with 
immediate excision. Ligation should be considered when it seems 
probable that it will be followed by a sufficient degrcje of involution 
and preservation of a portion of the gland substance appears essential. 
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Operative Technic. — Position . — The neck must be made as 
prominent as possible: over-extension of the head; dependent position 
of the thorax; isolation of the operative field by Kocher's method. 

Anesthetie . — Local anesthesia with novocain or a 1 per cent, solu- 
tion of cocain with adrenalin, or po.s.sibly infiltration anesthesia of the 
nervous cutaneous colli, usually suffices. (leneval anesthesia should 
be avoided whenever possible. The special contra-indications to 
anesthesia are: stenosis of the trachea and cardiac and pulmonary 
complications. 

Incision. — Kocher’s incision is the best. Only in the case of very 
large goiters, extending high up into the neck, is it necessary to employ 
the angular incision with rounded angles above the cricoid cartilage. 
The next successive steps are division of the platysma and of the ante- 
rior and oblique jugular veins, followed by splitting of the median deep 
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fascia and division of the insertions of the sternohyoid, sternothyroid, 
and omoliyoid, depending on the size of the goiter. The external 
goiter capsule is then strippeil off by blunt dissection after securing 
the accessory veins, which are lodged in its outer surface. 

Excision , — Delivery of the goiter (luxation by the Kocher method). 
Separate ligation of the trunks of both thyroid arteries. The veins 
are picked up and divided as near the tumor as possible, avoiding 
the recurrent nerve and both parathyroid glands. The isthmus where 

it lies on the trachea must be 
crushed, ligated en masse, and 
ilivided. If the recurrent nerve 
and the superior parathyroid glands 
are visible, clean excision of the 
goiter pasteriorly should be made, 
3very vessel being secured with 
hemostatic forceps. If the nerve 
and the parathyroids cannot be 
seen the goiter should be resected, 
leaving a piece of tissue with 
the posterior capsule. In the 
case of a larger nodule, enu- 
cleation may be i)erformed poster 
riorly. 

In resection the arteries are not 
ligated. The part to be resected is 
exposed as freely as possible and, 
after the application of hemostatic 
forceps (angiotriptors), a ligature 
is applied to the remaining portion 
of the gland. Resection of a 
wedge-shaped piece, followed l)y 
the introduction of sutures, is not 
advisable because the tissue that 
remains is damaged and the symp- 
toms are only partially relieved. 

Combined methods include the 
following: Primary division of the 
isthmus, avoiding both arteries. 
Resection or enucleation, leaving 
the posterior rim of the goiter; or 
ligation of the inferior thyroid artery and resection and enucleation, 
leaving the upper horn preferably after application of large hemostatic 
forceps (histotriptors), and ligation en masse. All of the inferior horn 
should not be allowed to remain on account of the danger of recurrence 
and its attendant symptoms. 

In enucleation the nodule or nodules should be delivered out of 
the wound as far as possible. The capsula propria is incised at 
the level of the nodule, stripped back with blunt dissector, picking 
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up the bleeding vessels and pulling on the nodules at the same time. 
Sometimes exenteration of the nodule may be necessary. The capsular 
vessels are ligated en masse after applying large Tiemostatic forceps. 

In exenteration the capsula propria is incised as soon as it comes 
into view and the contents turned out (exenterated) with the hand or 
a sharp curet. The wound is packed or a secondary excision is 
performed; or, in the case of small nodules, the capsule is compressed 
at the base and ligated. 

Ligation of the Inferior Thyroid Artery. — The goiter is delivered and 
drawn well over tov/ard the 
median line, and the trunk 
of the artery exposed and 
ligated between the carotid 
artery and the recurrent 
laryngeal nerve. The goiter 
is then replaced. 

The superior thyroid artery 
is ligated through a short 
incision in the direction of 
the (deavage lines of the 
skin, dividing skin and pla- 
tysma and separating the 
omohyoid and sternocleido- 
mastoid with a blunt dis- 
sector. If necessary, the 
carotid may first be exposed. 

After removal of the 
goiter or part of the goiter, 
according to one of the de- 
scribed methods, the opera- 
tion is terminated tus follows: 
the vessels are ligated, the 
divided muscles are carefully 
sutured, and the median in- 
termuscular fascia l)etween 
the two sternohyoids as well 
as that between the onnv 
hyoid and sternocrleidomas- Fi«. 2:^8. — Kocher’s Instruments for Goiter Opek- 
toid muscles is united. A 1, Goiter prol>o; 2, angiotribe. 

drainage-tube is inserted to 

the bottom of the wound and the wound closed with a continuous 
suture of the skin. 

Sequels and Complications of Goiter Operations. — Grave com- 
plications are to be feared only when the above-mentioned contra-indi- 
cations have been disregarded, when the operation has been performed 
carelessly , in the presence of cachexia thyreopriva, and when the resisting 
power of the organism is diminished. Cases of this last kind require pre- 
liminary treatment. Postoperative pneumonia is not more common 
than after other operations, provided general anesthesia is avoided as 
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much as possible. Emholisfn is very rare. Tetania parathifreo'priva can 
be avoided by preserving the parathyroid glands. Details in regard 
to this question will appear in another publication. Sccondavif hemor- 
rhage is rare if general anesthesia and, therefore, vomiting are avoided 
and the patient is kept quiet after the operation. Injury to mugh- 
boring organs can be avoided in ordinary goiters. Often it is difficult 
to avoid injury of the recuriTint laryngeal nerve. Unilateral temporary 
injury of tliis nerve l)y contusion or distortion is followed by hoarse- 
ness, which usually is of short duration. If the injury is permanent, 
the hoai’seness persists a long time. Even when there is complete 
unilateral paralysis, the patient can be trained to effect closure of the 
glottis by causing the sound vocal cord to swing over toward the 
paralyzed cord; singing, however, is impossible. 

Recurrence of Goiter. — So long as the cause of the goiter- 
formation persists, the tumor may recur. Recurrence depends on 
whether the operation has removed the factors which influence the 
growth of the tumor. Portions of the glaiul that were healthy before 
the performance of strumcctonw do not recur, that is to say, they 
do not become goitrous, evidently because they are not predis|)osed to 
the disease. Diffuse hypertrophic goiters recur much more rarely than 
nodular goitere, evidently because after excision of one portion of 
the tumor the circulation is injproved in the remaining portions. Re- 
currence produces svmptoms chiefly when it is bilateral; hence the 
symptoms are much milder after excision. Operation on a recurrcnit 
goiter is much more difficult than the primary operation, partly b(»- 
cause of the necessity of preserving some of the gland tissue and 
partly on account of the presence of scars and cicatricial adhesions. 


INFLAMMATION (THYROIDITIS-STRUMmS). 

We must distinguish between inflammation of the normal thyroid 
gland (thyroiditis) and inflammation of a goiter (strumitis). The 
former, particularly the purulent form, is much more rare than the 
latter, because the degenerative processes present in goiter predispose 
to inflammation (Kocher) and particularly to circulatory disturbances 
and their results, hemorrhages and necrotic changes. It should be 
especially emphasized, however, that colloid goiters, and especially 
those which contain large quantities of thick colloidal material, do not 
tend to become inflamed; on the contrary, they resist inflammation, 
which may be in part due to the large quantity of iodin which these 
colloid goiters contain. Thyroiditis, therefore, occurs preferably in 
hypertrophic parenchymatous glands. 

Acute thyroiditis may be purulent or nonpurulent and, in contra- 
distinction to acute strumitis, is much more frequently nonpurulent 
than purulent. It is caused by bacteria or by toxins, usually by 
metastasis, in typhoid fever, diphtheria, scarlet fever, measles, erysipe- 
las, influenza, cholera, malaria, articular rheumatism, parotitis, angina, 
pneumonia, and enteritis. Toxic thyroiditis cau.sed by chemical 
poisons is not an inflammation in the true sense of the term. It has 
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practically no clinical .si^i;nificance as such, except possibly when it 
leads to a functional alteration of the gland (q. v,). 

Pathology. — The inflammation produces fn the thyroid gland a 
leukocytic infiltration, increase and desquamation as well as degeneration 
of the epithelium and thereby an alteration and ultimate disappearance 
of the colloid material, and, if the inflammation continues, connective- 
tissue organization. These changes are attended hy distinct, and often 
considerable swelling of the gland. In the purely toxic form emigration 
of leukocytes is said to be wanting (de Quervain). 

The diagnosis, aside from the history, which is very important, is 
based on inc^reascid consistency and sensitiveness to pressure, as well as 
increase of volume of the thyroid gland. 

The symptoms vary in severity according to the degree of inflam- 
mation. They are: I, Spontaneous local inflammatory pain; 2, pain 
radiating into the .second, third, 
and fourth corvi(\al nerve.s — ear, 
neck, teeth, upper and lower 
jaw, shoulders, arms, and 
chest; 3, pain on swallowing. 

.\ more charai^teristic symp- 
tom, whi(^h is not so frequent 
as pain, is interference with 
respiration; it occurs particu- 
larly when the inflammatory 
swelling is bilateral and de- 
velo{)S suddenly. 

In addition we have the 
general symptoms of inflam- 
mation — fever, chills, nausea, 
headache — which, however, are 
present practically only in the Fir,. 2.39.— a cute Thyroiditis. ( After de Quervain.) 
bacterial purulent form. Kx- 

amination of the blood is important. The thyroid gland itself is less 
movable than under normal comlLtions. Adhesions to surrounding 
structures and absolute immobility of the gland occur only with 
purulent inflammation and, in addition, are accompanied by infil- 
tration, redness, and elevation of temperature. Temporary hoameness 
may occur; it is not always the result of paralysis of the recurrent, being 
frequently produced by accompanying laryngitis, which is always re- 
sponsible for the existing cough. Partial paralysis of the sympathetic 
is rare, much more rare than in strumitis. 

Course and Prognosis. — The course is usually rapid. The 
symptoms attain their maximum in a few days and then subside again 
quite rapidly. As a rule the entire gland is involved: in most cases the 
normal volume of the gland is restored; but the enlargement may 
persist and a chronic thyroiditis may develop. This, however, is usually 
the result of some chronic cause. In purulent thyroiditis the duration 
IS longer; the primary acute stage is followed by a protracted secondary 
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stage. There are usually small multiple abscesses, rarely one large 
pus cavity. Rupture of the abscess into the surrounding tissues or 
externally is rare. The prognosis is almost always good, unless it is 
clouded by the accompanying infectious disease. In cases with sup- 
puration the prognosis is somewhat more unfavorable. The most 
important effect of the suppuration is impairment of the thyroid function. 
Suppuration and necrosis may bring about ilestruction of a large portion 
of the gland ti.ssue, with resulting hypothyroidism; or the function may 
be impaired by the development of marked fibrous induration. It is 
equally certain that the inflammation may be accompanied or followed 
by symptoms of hyperthyroidism or thyro-intoxication. The post hoc 
ergo propter hoc argument, however, cannot be accepted without reserve. 

The treatment of acute thyroiditis is like that of other inflammations. 
Special remedies are indicated, depending on the nature of the ante- 
cedent infection, such as the salicylates in rheumatism; quinin in 
malaria. The presence of pus is difficult to demonstrate and premature 
incision must be avoided. If necessary, the gland itself should be 
exposed. If incision of the abscess is not followed by rapid recovery, 
the presence of multiple abscesses should be suspected. Fistula points 
to extensive necrosis. In such a case the affected half of the gland 
must be excised. Partial thyroidectomy may also be considered in 
cases of thyroiditis that have become chronic and in chemicotoxic 
thyroiditis. 

STRUMITIS. 

Inflammation of a goiter is rare and is destined to become still 
more rare because, as the small danger of operations become g(»n- 
erally known, goiters will be extirpated more frequently and at an earlier 
stage, particularly as those forms which show a special tendency to 
inflammation — large cysts and parenchymatous nodules — are peculiarly 
amenable to operative treatment. 

Etiology. — Inflammation of a goiter is almost always of bacterial 
origin, due to the deposition of infectious substances circulating in the 
blood or to similar infections from without, as a result of traumatism, 
including puncture and injections. As in the case of thyroiditis, the 
infection is derived chiefly from the infectious diseases — strumitis 
following typhoid fever, pneumonia, puerperal fever, osteomyelitis, 
cholera, dysentery, and polyarthritis. In the main, however, these 
grave infectious disea.ses are of less importance in this respect than 
milder infections, such as angina, laryngitis, bronchitis, enteritis, and 
staphylomycosis of the skin. Predisposition is always an important 
factor and is always present in goiter on account of the circulatory 
disturbances and their consequences, while this is not the case in the nor- 
mal gland. It must be borne in mind too, that the circulation in a goiter 
may be influenced by a variety of causes and is subject to sudden changes, 
so that the disposition to inflammation may be increased at the time of 
infection. We need only refer to the marked venous stasis in a goiter 
which accompanies cough, sudden exertion of various kinds, etc. Bac- 
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terial strumitis is particularly apt to develop in cysts and greatly 
degenerated nodules; it is rare in the diffuse forms and occurs then 
chiefly in parenchymatous struma. • 

Non-lmcterial, toxic strumitis occurs in diffuse goiters only or in 
diffusely hypertrophied parts of a nodular goiter, particularly in the 
parenchymatous form. Like toxic thyroiditis, it bears some relation 
to functional anomalies of the gland {q. v.). 

Symptoms. — Most important are local inflammatory pain in the 
goiter and increase or occurren(!C of dyspnea with augmentation in the 
volume of the goiter. The tumor becomes sensitive to pressure, and 
its mobility is impaired as soon as the inflammation extends to the 
surrounding structures (peristrumitis). The gland ceases to move 
during swallowing. Dyspiiagia is much more frequent than in ordinary 
goiter and is painful. If the neighboring nerves are involved, radiating 
pains as in thyroiditis, hoarseness and paralysis of the sympathetic 
may oc(*iir. The latter is relatively freipient in strumitis and less 
common in malignant goiter, although it may also occur in that con- 
dition. A characteristic feature is found in the frequent involvement 
of the laryngeal and tracheal mucous membranes which l)e(‘ome swollen 
and edematous as a result of the inflammation and may produce hoar=;(‘- 
ness, cough, dyspnea, and attacks of as])hyxia. 

In addition we have the general symptoms of inflammation, which 
?nust be carefully studied, particularly in the differential diagnosis from 
malignant goiter. The most important is fever, which is never al)seiit 
at the beginning, later is irregular, and may be of the hectic or 
remittent type. Chills are quite characteristic. General malaise, 
lieadaclie, and prostration may be present. The^se symptoms must 1)6 
distinguished from the cachectic symptoms of malignant goiter. 

If an abscess forms and is confined to the goiter, the consistency of the 
goit(M* becomes tense and elastic, and it may be possible to demonstrate 
fluctuation. Rupture of the ab.sce.ss into the surrountling tissues may 
be followed by a dee]) cervical phlegmon and its attemlant dangers. 
More fre(]uently it ruptures externally. Puncture of the abscess is 
permissible for diagnostic, purposes, but the surgeon should be prepared 
to follow it with immediate incision. Cultures should always be made. 
The occurrence of softening and suppuration in malignant goiter and 
its significance for the differential diagnosis must be l)orne in mind. 
Examination of the blood should never be neglected. 

Course and Prognosis. — ^The course of strumitis may be rapid 
or slow, depending on the character and the virulence of the infection. 
If suppuration does not take place, the inflammation and its symptoms 
rapidly subside. If a circumscribed abscess develops, the duration may 
be protracted and spontaneous recovery may take place by absorption. 
If the suppuration continues to spread, it may become dangerous like 
any other form of inflammation. The chief (langers are dyspnea with 
a very possible asphyxia from pressure, and extension of the inflam- 
mation and perforation into the trachea, esophagus, pleura, medias- 
tinum, and large vessels. Rupture toward the exterior or underneath 
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the skin is, however, the most frequent termination. Fistulie are 
particularly apt to result in cases of calcified and inflamed cysts. 

Treatment of Strumitis. — The non-jmrtUmt form usually subsides 
spontaneously under the same remedies as are employed in other forms 
of inflammation. Occasionally injections ^of carbolic acid, iodoform, 
and iodin have to be employed. 

If suppuration takes place, it must be determined as early as possible 
whether the condition is a simple strumitis or complicated by peri- 
strumitis, and what the nature of the infection is. If the suppuration 
is confined to the goiter, and the surrountling tissues are not involved, 
and if the general symptoms are not severe, excisian of the goiter is 
the best procedure. The indication for this operation is even clearer 
when it has previously been determined by puncture that the bacteria 
have already disappeared from the pus or, if any are found, that they 
are lion-virulent — particularly colon bacillus or staphylococcus albus. 
The operation may be preceded by aspiration of the pus and injection 
of some antiseptic substance. 

If peristj-^irnitis is present, formal excision is usually not feasible, 
particularly if the abscess has ruptured. In such a case the pus must 
be evacuated as soon as possible by incision or puncture. If the abscess 
is superficial it may be opened with the thermocautery in order to 
avoid injuring the vessels. 

CHRONIC THYROIDITIS AND STRUMITIS. 

These are caused by tuberculosis, syphilis, actinomycosis, and 
echinococcus. There are, in addition, other chronic forms of inflam- 
mation which are not due to the above causes or cannot be positively 
demonstrated by pathologic examination. 

CHRONIC THYROIDITIS. 

This is not so frequent as chronic strumitis. In most cases the 
etiology cannot be accurately determined. The disease usually develops 
in an already hypertrophied gland. The latter is enlarged, the con- 
sistency is increased, there is sensitiveness on pressure, and the gland 
is somewhat adherent to the surrounding tissues and accordingly a 
little less movable than normal. The skin and muscles are not affected. 
In contradistinction to what occurs in malignant disease and acute 
thyroiditis, the surrounding parts are free. 

Pathology. — There is a distinct and quite extensive round-cell 
infiltration in the lobules and in the interlobular stroma, exhibiting a 
more focal arrangement. In the areas of round-cell infiltration there is 
desquamation of the epithelium and the colloid disappears, but these 
changes are much less marked than in acute inflammation. In pro- 
tracted cases proliferation of connective tissue takes place, the process 
beginning in the stroma of the foci of round-cell infiltration, and atrophy 
of the neighboring follicles results. In the unaffected portions the 
follicles are di.stended with dark colloid material. The pathologic pic- 
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ture in that case strongly resembles that of the experimentally produced 
changes in the thyroid gland by the administration of iodin or injec- 
tion of iodin into the goiter. Chronic thyroiditis usually occurs after 
the fortieth year of life in individuals affected with arteriosclerosis, in 
alcoholism, early syphilis, chronic tuberculosis, and, whenever iodin has 
been given for a considerable length of time, especially locally in the 
thyroid. The general condition must, therefore, be carefully investi- 
gated in every case, and examination of the blood must not be 
neglected. 

Course and Prognosis. — As a rule the patients do not present 
themselves for treatment at all, at least to the surgeon. The intensity 
of the inflammation is variable, hence the symptoms, which are never 
pronounced, often remain permanently latent. The course is protracted. 
If the process is progressive, functional disturbances may develop from 
secondary atrophy; but as the process is never extensive, the functional 
disturban(!es are rarely severe. Mild cases, owing to the advanced age 
of the patients, usually escape detection. Suppuration does not take 
place. 

Treatment. — This consists in removing the cause. Iodin treat- 
ment must be stopped and our method of treatment with phosphorous 
substituted. If there are symptoms of functional impairment, thyroid 
gland preparations must be given. Operation is always indicated when 
one part of the gland is altered and whenever dyspnea is present. If 
possible, the larger half, w^hich exerts most pressure, should be removed. 
It is not advisable to resect more than half of the gland on account of 
the danger of thyroid insufficiency. 

CHRONIC STRUMITIS. 

This is not a rare disease. It occurs in adults only, chiefly elderly 
individuals, and develops in goiters of long standing which are con- 
siderably degenerated, particularly in old hemorrhagic cysts. The 
caiLsc cannot be determined with certainty. It is certainly not always 
bacterial, usually no microorganisms are found after puncture or at 
operation. Chronic strumitis most frequently follows hemorrhage into 
the goiter. 

Symptoms. — After some relatively mild or chronic infectious 
disease a previously existing goiter suddenly begins to grow at a more 
rapid rate, the consistence changes, and the tumor becomes more tense 
and firm, and somewhat sensitive on pressure. The symptoms, which 
previously had been mild, increase in severity. The mobility of the 
goiter becomes slightly impaired. On careful examination it is found 
that the muscles cannot be lifted a\vay from the tumor as well as before, 
or not at all. In contradistinction to acute strumitis and malignant 
goiter, spontaneous or radiating pain does not occur, and there are no 
symptoms of paralysis of the recurrent laryngeal or of the sympathetic. 
Examination of the blood must not be neglected. The general con- 
dition has to be watched, especially occasional rise of temperatiii'e. 

Pathology.— As a rule, a single, large, degenerated, inflammatory 
nodule is found; occasionally there may be several nodules. The 
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capsule of the centrally softened nodule is greatly thickened and con- 
sists for the most part of sclerotic connective tissue, rarely of compressed 
gland lobules. The capsule, and particularly the vessels, are surrounded 
by foci of mononuclear leukocytes and frequently by fatty tissue and 
calcareous deposits. The capsule may be adherent to the muscles 
above and is then the seat of lardaceous infiltration and here and there 
contains granulation tissue. The contents of the nodule are composed 
of a semifluid, yellow or yellowish-brown material varying in consistency 
and maile up chiefly of necrotic tissue, numerous fat droplets, and 
calcareous debris. If the (*ontents are fluid they contain degenerated 
red and white blood-cells, small spherical collections of granules, and 
cholesterin crystals. 

The diagnosis is difflcult. An accurate history is absolutely indis- 
pensable. The condition must be differentiated from malignant, and 
particularly hemorrhagic goiter. The great majority of the cjises of 
chronic strumitis are associated with hemorrhagic goiter. If there is 
hemorrhage, the tumor tends to break down and beconu? infected. 

Prognosis and Course. — In elderly persons, in whom chronic 
strumitis is most fre(|uent, the prognosis is not always favorable. 
Spontaneous recovery practi<*ally never occurs. Acute inflammation 
is very apt to develop. Owing to their marked tend(‘ncy to necrosis, 
these goiters do not l)ecome malignant. On the other hand, the pos- 
sibility of previous malignant degeneration and sccondanf softening 
must be thought of in cvenj case of chronic strumitis. 

Treatment. —AhY/rpa/mn of the chronically inflamed goiter is the 
best treatment. Operation is much more difficult than in ordinary 
goiter on account of the adhesions and the lardaceous infiltration and 
induration of the surrounding tis.sues. In most cases enucleation, or 
enucleation combined with resection, is the only possible procedure. 
If the patient’s condition forbids an extensive operation, the goiter 
may bO opened and the contents evacuated (exenteration). W hen the 
capsule is unu.sually thick, and particularly when it contains necrotic 
or calcareous foci, the wound may fail to heal and fistuhe may develop. 
Injections of iodin, iodoform, carbolic acid, and phenol-alcohol are not 
always followed by absorption and diminution in the size of the goiter, 
and when successfid the effect in most cases is only temporary. The 
injection is painful and not altogether without danger on account of the 
po.s.sibility of hemorrhage. Percutaneous and internal medication 
usually fail altogether. 

SYPHILIS OF THE THYROID GLAND. 

Syphilis occurs in the thyroid gland, as in all other vascular tissues 
and organs. It is, however, a rare, and indeed, in view of the vascularity 
of the gland, an exceedingly rare disease, although it must be acknowl- 
edged that, owing to the relative innocuousness of the malady, few 
cases have been reported and, especially, few histologic investigations 
are available. We cannot help believing that the iodin contained in 
the gland is responsible for its comparative freedom from the disease. 



SYPHILIS OP THE THYROID GLAND. 


385 


Syphilis of the thyroid gland yields very rapidly to iodin treatment. 
It is of great interest also to note that during antisyphilitic treatment 
an induration as well as an enlargement of the thyroid gland sometimes 
occurs, and disappears again after antisyphilitic treatment has been 
withdrawn. Cases have recently been described in which the enlarge- 
ment of the thyroid gland which developed during a course of anti- 
syphilitic treatment persisted for years, and then gradually subsided 
and assumed the character of chronic thyroiditis, which remained en- 
tirely uninfluenced by specific treatment. Great caution is necessary 
in making the diagnosis of syphilitic thyroiditis. 

(1) Stfphilis of the ihijroid (jland in recent lues has never been described 
histologically. Clinically, enlargement of the gland has been observed 
in al)out one-lialf of the cases of florid syjihilis in which the symptom 
was looked for, although the condition is only exceptionally accom- 
panied by mild pressure symptoms. It is important to determine 
whether the enlargement occurred with, and possibly on account of, 
the treatment. 

(2) Late syphilis of the thyroid gland occurs both in the congenital 
and in the acquired form, (a) Congenital syphilis of the thyroid gland 
manifests itself in the appearance of small gummatous nodules in an 
otluM'wise normal gland. The nodules are grayish red or grayish 
yellow, and show the characteristic histologic structure of gumma. 
They do not produce any clinical symptoms. As regards treatment, 
their behavior does not differ from that of gumma in other organs. 

The form of chronic thyroiditis which is seen in the thyroid glands 
of children suffering from congenital syphilis does not differ from chronic 
thyroiditis in general, and is therefore not to be regarded as a specific 
form — as specific thyroiditis. 

{h) In adults syphilis of the tlujroid gland occurs as an independent 
disease, or in association with other specific manifestations, in the 
secondary and tertiary stages of the disease. So far 5 indubitable 
cases have been described, 2 by Kuttner and 3 by Mendel. 

Pathology . — ^The well authenticated cases that have been described 
were cases of specific changes occurring in goiters. The goiter first 
exhibits fibrous degeneration with destruction of the specific gland 
elements. This is followeil by the appearance of granulation tissue in 
the form of circumscribed foci and round cells, with characteristic 
giant-cells at the periphery of the focus. This tissue may degenerate 
to an amorphous mass containing granules and nuclei. The tendency 
to caseation is, however, not marked. 

The goiter is thus converted into a large, irregular tubercular tumor 
of the consistency of a hard-rubber ball. The cut surface is white or 
whitish-yellow in color, lardaceous and opaque, and does not exude 
any tumor juice. The pathologic diagnosis is positive only when the 
round-cell infiltration and typical fibrous degeneration can be demon- 
strated, chiefly in the intima and also in the adventitia. 

In the absence of these characteristic changes in the vessels the 
diagnosis may be confirmed by the absence of tubercle bacilli and the 
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negative results of animal inoculation. The spirocheta pallida of 
Schaudinn has never been demonstrated. 

Symptomatology and Diagnosis.— All the cases in which the 
diagnosis has been confirmed by histologic examination were diagnosed 
as ciises of malignant goiter. We know of no positive clinical signs. 
The patient’s age may be utilizetl in excluding carcinoma; moreover, 
specific goiters are characterized by fairly rapitl, painless growth. The 
surface is less tubercular, the consistency uniform, not hard but rather 
firm and elastic. The tumor docs not become adherent to the sur- 
rounding tissues, and the symptoms depending on that condition are 
therefore absent. Pressure symptoms, on the other hand, are quite 
prominent on account of the rapid growth of the tumor. Signs of 
syphilis in other parts of the body and the results of specific treatment 
form the main support of the diagnosis. 

Treatment. — If there is any good reason to suspect the syphilitic 
nature of the tumor, the diagnosis is at once confirmed by the effect 
of suitable treatment with potassium iodid and mercurial ointment, 
as this may be expected to produce prompt and complete cure. It 
is for this reason that cases of this kind probably do not often come 
under the physician's notice, because the condition yields at once to the 
iodin treatment which is so universally employed for the cure of goiter. 

The treatment need not be kept up for any length of time. Unless 
the effect is immediate and convincing, the diagnosis is at fault. We 
must especial!}^ guard against the error of mistaking a malignant goiter 
for a specific tumor, and of persisting in antisyphilitic treatment when 
the administration of iodin is followed by some improvement, since the 
drug obviously acts upon that portion of the goiter which has not yet 
become carcinomatous. 

TUBERCULOSIS OF THE THYROID GLAND. 

Atrophy and connective-tissue degeneration of the thyroid gland, 
which are relatively frequent in chronic jralmonary tnhcrcvlofiisy are in 
no sen.se specific, and cannot be recognized clinically except in very 
rare cases. 

In miliary tvbercnlosis a crop of tubercles is very frequently found 
in the thyroid gland; owing to the severity of the other manifestations, 
however, this form of tuberculosis is not conspicuous clinically. 

At autopsies on tuberculous patients nodules exhibiting typical struc- 
tures of tubercle, and often with caseation, are not infrequently found in 
the thyroid gland (4 to 12 per cent.) besides. Signs of chronic thyroid- 
itis, such as are seen in chronic tuberculosis without special involve- 
ment of the thyroid gland, may also be present. These alterations of 
the gland, which have been found at autopsies, have not been recognized 
clinically, and it is difficult to make any definite statement in regard 
to their frequency, nevertheless, the same form of tuberculosis is known 
as a clinical condition, although it is extremely rare. Whether it is a 
primary tuberculosis cannot be decided. In the cases that have been 
reported the tuberculosis first made its appearance clinically in the 
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gland. It is worth noting that all of the reported cases occurred in 
individuals beyond the age of thirty or forty. 

Clinical Symptoms and Diagnosis.— A hard swelling of the 
thyroid gland, which is sensitive on pressure, develops in the course of 
a few months or years in an individual w^hose neck had previously 
been regarded as normal. The enlargement is not very great and usually 
betrays itself by the pain which it produces. The pain radiates into 


a 



Fks. 240.“ -Mickohcopio Drawing ok Tubbrculoaih of the Thyroid Gland. 4 oc. 3 obj. Leitz. 

(.a) Tubercles, in the lower one of w'liicli is seen a Riant-cell. In the center of the drawing, 
between the tuberciles, is an area of lymphocytic infiltration, tb) .Normal thyroid tissue (after 
George Everett Beilby). 

the auricular and the occipital nerves; paralysis of the recurrent laryn- 
*geal and of the sympathetic has been observed. The surface of the 
swelling is moderately rough, and the tumor is sensitive on pressure 
and less movable than an ordinary goiter; hence it gives the impression 
of being adherent to the surrounding tissues. Pressure symptoms are 
not marked. 

If caseous degeneration takes place, individual portions of the gland 
are felt to be softer than others. The gland in such cases is less sensi- 
tive to pressure. Perforation may take place with the production of 
fistulse, which obstinately resist treatment. 
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Enlarged or tuberculous lymph- glands cannot l)c demonstrated. 
What has been said so far applies to tuberculosis of the normal thyroid 
gland. 

Tuberculosis in a goiter is much more rare. Among 3200 thyroid 
glands excised by Kocher there was only one instance. Owing to the 
rarity of the disease the clinical diagnosis is not clear. 

MAUGNANT DISEASES OF THE THYROID GLAND* 

These belong to the frequent diseases of the gland and, owing to the 
position of the organ, the prognosis is more unfavorable than in the 
case of malignant disease elsewhere. 

It is comparatively rare for malignant tumors to develop in a normal 
thyroid gland, while diffusely hypertrophic glands are frequently 
attacked, and still more frequently nodular goiters. 

MAUGNANT GOITER. 

This is a generic term for all malignant degenerations occurring 
in the healthy or diseased thyroid gland. The pathology of the process 
is extremely various. The thyroid gland is the field par excellence for 
the study of the histogenesis of tumors, partly on account of the fre- 
quency and variety of the benign forms of tumor and partly on account 
of the great vitality of the specific gland elements. 

Pathology. — We distinguish: (1) Connect ire-tissiw tumors; and 
(2) epithelial tumors, but accurate histologic examination is often 
required to make the differential diagnosis. Both forms of tumor 
have been demonstrated in the same gland. 

I. Sarcoma. — Sarcoma develops preferably in goiter nodules, 
especially in such as already exhibit secondary degeneration and in 
which, therefore, the stroma is already in process of abnormal meta- 
plastic. change. The spindle-cell variety is the most frequent; next, 
sarcomata composed of polymorphous cells, frequently combined with 
giant-cells which may contain one or more nuclei of large or small 
size. Round-cell sarcoma is less frequent. The round cells are usually 
large, rarely small. This variety sometimes resemldes lymphosarcoma, 
and occasionally may be difficult to distinguish from lymphoma. . The 
type of sarcoma of the thyroid gland is a tumor in which the cells 
predominate and which contains but little connective tissue and few 
cleft-like blood-vessels. The gland follicles are almost completely 
destroyed. The tumor is quite sharply differentiated from the sur- 
rounding tissue or it may be confined to a portion of the gland or a 
single nodule; the process is rarely diffuse. The tumor is soft like the 
brain; it is friable and does not exude any juice; the cut surface is 
grayish white. In rare cases the tumor contains numerous vessels 
which resemble irregular clefts in the tissue. The tumor-cells grow 
into the vessel-walls, which they gradually obliterate, as can be directly 
demonstrated by the presence of stratified elastic fibers which can be 
recognized even in the late stages. This is quite characteristic of 
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sarcoma. This form of sarcoma tends to undergo softening from 
necrosis, fatty degeneration, and calcification. • 

(1) The next most frequent form is fibrosarcoma. It is characterized 
by irregular proliferation of the connective tissue and of the intra- 
cellular substance. This variety also is usually a spindle — rarely a 
round-cell — sarcoma. These tumors are not infrequently the seat of 
inflammation. The consistency is more firm, depending on the develop- 
ment of the connective tissue; the cut surface is whitish and, if there 
is much connective tissue, of a glistening white color; the tissue is re- 
sistant and no juice can be expressed. 

(2) Osteosarcoma of the thyroid gland also tends to develop chiefly 
in nodules. The tumors are spindle-celled sarcomata that have been 
converted into true lione. Genuine bony trabeculae with bone cor- 
puscles are found, and the meshes contain the sarcoma cells. The 
consistency of these tumors is that of bone. 

(3) Anqiosarcoma. — ^This is very rare. It appears in the form of 

(a) Endothelioma^ produced by proliferation of the endothelial 
cells of the intralobular capillaries, vrith gradual obliteration of the 
lumiiia of the blood-vessels and the formation of cell cords and alveolar 
cell nests. There is marked proliferation of connective tissue. 

(b) Alveolar angiosarcoma, from proliferation of the endothelial cells 
of the interlobular capillaries and veins, with the formation of large 
cells resembling epithelial cells; and preservation of the lumina of the 
blood-vessels which assume the form of ramifying clefts; hence the 
tumor is also called cavernous angiosarcoma. 

These tumors do not attain a large size. They are exceedingly 
hard and somewhat nodular. 

II. Epithelial Neoplasms. — These occur in much greater variety 
than has hitherto been supposed. We distinguish;^ 

(1) Oenuine carcinoma of the th/poid gland, the true epithelial form, 
the most frequent neoplasm of the thyroid gland, which is produced 
by alteration and proliferation of the epithelial cells of the follicles. 
The cells arc later destroyed and replaced by cancer nests, which 
proliferate in an irregular manner. Secondary proliferation of the 
connective tissue takes place. The cells exhibit a variety of forms; 
they are usually very large, with large, vesicular nuclei; giant-cells 
with multiple nuclei also occur. The cells may undergo mucoid, fatty, 
or hyaline degeneration. If the cells only proliferate, the tumor is 
called a medullary cancer; when both the cellular and the connective 
tissue are increased, we speak of a simple cancer; while the term scir- 
rhous cancer is employed to designate a tumor in which the secondary 
proliferation of connective tissue predominates. This distinction, 
however, has but little value. 

Cancer of the thyroid gland presents as a hard tubercular tumor 
with a grayish-white cut surface, usually of lobulated structure, in 
which the tissue appears opaque and dry; typical cancer juice can be 

‘ The classification corresponds to that contained in the most recent researches 
of Langhans and Kocher, which have not yet been published. The diagnosis of 
the individual forms of malignant goiter will, however, also be discusised. 
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expressed. Carcinoma tends to undergo softening, especially when 
it develops in a goitrous nodule in a state of partial secondary degen- 
eration. Softening not infrecjuently follows hemorrhage into the 
nodule. 

(2) Proliferating Goiter (Langhans); Malignant Adenoma (Kocher). — 
It occura in the form of nodules or as a diffuse process involving nu- 
merous lobules. The tumor consists of solid masses of cells and cell-cords 
arranged at the periphery of the lobule, and uniting toward the center 
in various ways to form tubes and follicles. Some of the follicles are 
empty, others rarely contain colloid material. The cells in almost 
every part of the tumor resemble those of the normal thyroid, being 
cuboidal or low or high columnar cells. The nuclei are vesicular or 
homogeneous. The connective-tissue septa are usually narrow; in other 
cases they are somewhat broader. 

Along with these tumor elements, the gland in every case without 
exception contains portions which have the same structure as that of 
the normal thjToid or of an ordinary goiter. As a rule but little colloid 
material is present. 

Proliferating goiter has a firm, although more fleshy, compact con- 
sistency, and its size is usually inconsiderable. The cut surface, in 
parts at lea.st, is like marrow, grayish white, contrasting with the red- 
dish color of the surrounding tissue. The consistence in such places 
is harder; no juice can be expressed. Proliferating goiter is the second 
most frequent neoplasm of the thyroid gland. 

(3) Metastatic Colloid Goiter . — There are tumors of the th3''roid 
gland the pathologic appearance of which, according to the latest, 
mo.st accurate investigation by Langhans, is in no wise different from 
the well-known picture of nodular goiter, cither in the primary or in 
the metastatic tumor. Follicles are found with cuboidal, sciuarnous, 
and c^'lindric epithelium; the colloid material in th^ first variety of 
follicles is of about the a verage quant it \' and tingibility; in the second 
it is increased and stains more darkl}'; in the third it is diminished or 
absent and stains but faintly". In other words, we find the same con- 
ditions as in the normal gland, or struma benigna. These tumors 
are exceedingl}^ rare. 

(4) Papilloma of the thyroid gland may l>e nodular or diffuse. It 
consists in an irregular growth of the follicles, which contain high 
cylindric epithelium and ramify in various ways. The epithelium 
encroaches on the lumen in the form of papillae, and the papillae again 
break up into ramifications. Every conceivable transitional form 
between normal follicles and branching follicles is seen. The colloidal 
material diminishes; the normal portions are usually found at the 
periphery; the connective tissue is not abundant and forms the central 
core of the papillae. The tumor is not very large; in the nodular form 
the nodules are usually small, fairly smooth of surface, and of firm, 
fleshy consistency. 

(5) Cancroid Squamous Epithelial Cancer of the Thyroid Gland . — ^This 
is a rare tumor. Its starting point is not definitely known. It is 
noteworthy that in almost every case tumors of this kind extend to the 
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pharynx and larynx, and it is, therefore, posafible that the tumor 
may have its beginning in the epithelium of the pharynx or of 
the larynx, or in rests of the ductus thyreoglossus (Langhans). 
It is certainly remarkable that rupture always takes place at the same 
spot — near tlie first tracheal ring and behind the trachea. The theory 
that they originated from al^errant embryonal rests has not been 
proved. The tumor consists of broad, solid cell cords, composed of 
very large, polyhedral cells with large ovoid, vesicular nuclei. In places 
there is distinct striation and epithelial pearls (cancer pearls) are formed 
in (considerable numbers. The stroma is poorly developed. The 
tumor has an irregular surface and develops with equal frequency in 
normal and in hypertrophic glands and in a goiter. It is very hard. 
The cut surfacce has a white, marrow-like color and is of firm consistence. 
,Iui(ce can be expressed. The cell-nests (cancer nests) can often be 
expressed like comedones. In accordance with the frequency with 
whicch perforation takes place in the pharynx and larynx, the tumor 
frequently becomes inflamed and undergoes softening; rupture toward 
the exterior may even take place. Earl}*^ involvement of the nerves, espe- 
cially the sym|)athetic and recurrent laryngeal, is a noteworthy feature. 

(6) Glycogen containing epithelial goiter (Th. Kocher, Jr.) develops 
in nodular goiter and is characterized by rapid growth and the occur- 
rence of .symptoms of pressure, adhe,sions, and increa.se in consistency, 
which becomes practically solid. The goiter shows a typical alveolar 
structure; the alveoli vary in .shape and .size and are completely filled 
with cells; the cells are large, polygonal, sharply outlined, with a color- 
less cell-body (containing a variable quantity of glycogen and large 
round vesicular nucleus, rich in chromatin. The alveoli are embedded 
in a delicate reticulum of connective-tissue fibers containing a few 
small capillaries; in places the stroma is absent; irregular proliferation 
of the cells does not occur. The goiter is nodular; the nodules them- 
selves are smootli, the consistence is firm. The cut surface is distinctly 
gray, dirty gray, or grayish lirowii: the transparency is diminished and 
juice can ofttui be expre.ssed. This tumor has its starting-point in para- 
thyroid tissue. 

(7) Small alveolar epithelial goiters may be compared to the glycogen- 
containing variety, from which they differ only by the fact that the 
cells do not contain glycogen. The structure is typically alveolar; the 
alveoli arc regularly rounded, but small; the cells are very large, cylin- 
dric, and re.semblc liver-cells. This tumor has its starting-point in the 
epiliranchial body (Getzow). 

Combinations of the Various Forms of Malignant Goiter. — 

Carcinoma and sarcoma may occur at the same time in the thyroid 
gland, but the combination is very rare. I do not refer to cases of 
endothelioma, for instance, which are regarded by some as sarcoma, 
while others describe them as carcinoma; I mean the occurrence of 
separate, but undoubtedly epithelial and sarcomatous portions in the 
same goiter. These combinations are exceedingly rare. They have 
been observed as cancroid goiter with spindle-cell sarcoma; alveolar 
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carcinoma with spindle-cell sarcoma; and glycogen-containing epithe- 
lial goiter with spindle-cell sarcoma. 

It is certainly remarkable that the combination has apparently been 
observed beyond the possibility of a doubt only in cases in which 
there was some doubt that the epithelial tumor in the primary gland 
was primary. 

Various forms of sarcoma may occur in the same tumor. The 
epithelial forms, according to Langhans’ classification, rarely occur 
in combination; for example, a proliferating goiter may occur in com- 
bination with a papilloma, or an alveolar, or a glycogen-containing 
goiter. Positive proof is difficult. A certain histologic diagnosis of 
malignant goiter in many cases can be made only when the tumor cells 
have invaded the bloocl-vessels or surrounding tissue — too late, there- 
fore, to expect a radical cure. 

The characteristic features of malignant goiUr are: (1) The tendency 
to metiistasis; (2) extension to surrounding structures. 

Every malignant goiter produces secrondary metastatic growths 
b3’' wa3' of the lymph- or blood-channels, particularly the latter, be- 
cause the vascularity of the thyroid gland, whether normal or diseased, 
favors invasion of the blood- ves.sels. especially the veins. Secondary 
tumors resulting from metastasis by way of the blood-channels differ 
from malignant tumors of other organs in that they are found with 
special frequency in bones. Epithelial malignant goiters somewhat 
more frecpiently produce metastatic growths in bone than do sarcomata. 
In carcinoma the metastatic tumor is most frequent in the skull, and 
next in the ribs and jaws. In sarcoma, the sternum and ribs and, 
next to these, the long bones and the scapula are the most frequent 
seats of metastasis. The metastatic tumors that develop in bones are 
more frequently solitary than multiple. The most common seat of 
metastasis in malignant goiter is not in the bones, however, but in the 
lungs, alfhough the metastatic bone-tumors develop earlier than the 
pulmonary growths. Next in order of frequency to the lungs are the 
bones, the liver, the kidneys, and the pleune; in the remaining tissues 
metasta.ses are rare. 

Metastasis in lymph-glands is somewhat more rare in sarcoma than 
in carcinoma. As a rule the metastasis does not take place until 
after the primary tumor has broken through the capsule of the thyroid 
gland. The metasta.ses develop in the deep jugular glands; inferior 
superior deep cervical glands; then in the mediastinal, bronchial, car- 
diac, supra-, sub-, and infraclavicular, axillary, submandibular, 
and sublingual glands. The structure of the metastatic tumor is the 
same as that of the primary growth in all the varieties of malignant 
goiter that have been named. 

Clinical Symptoms of Malignant Goiter.-— B// the time malignant 
goiter reveals its two chief characteristics it is too late for a radical cure. 
The diagnosis must be made before that time, although this, is exceed- 
ingly diflficult and often impossible. It, therefore, becomes our duty to 
prevent the disease by prophylactic measures. As yet we possess no 
internal remedy capable of thus preventing the disease; hence we must 
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inform the public that an ordinary goiter can easily become malignant. 
If the thyroid gland {struma) continues to enlarge^ after the age of puberty 
in spite of correct internal treatment, it is the physician's duty in discuss- 
ing the advisability of operation to call attention to the possibility of 
malignant degeneration taking place. If a thyroid gland {struma) begins 
to grow after the thirty-fifth year of life without any apparent cause, 
malignant change should be suspected. 

In abnormally situated, particularly intrathoracic goiters, the 
possibility of malignant degeneration is an absolute indication for 
operative treatment, because a radical operation on a malignant intra- 
thoracic goiter can be performed with safety only in exceptional cases. 

Diagnosis and Symptoms. — Early diagnosis is based on the 
history and on certain definite points: 

(1) The Growth of Malignant Goiter is Irregular . — While a benign 
goiter occupies a definite site, which has been accurately described and 
stands in a certain definite relation to the surrounding tissues, we see 
in malignant goiter one or more nodules growing out, as it were, from 
the rest of the tumor and becoming more distinctly palpable. 


(2) At the same time the con- 
sistency is modified, becoming 
firmer in proportion to the increase 
of the cellular elements, and thus 
losing its elasticity. This is the 
characteristic feature. This change 
in the consistency never fails to 
attra(!t the attention of one who has 
hail some practice in palpating be- 
nign goiters. It must, however, be 
remembered that a cyst or other- 
wise degenerated nodule may un- 



dergo malignant degeneration, and 


that malignant change often follows jk • ' 

or is accompanied by hemorrhage * 

into the goiter. Ang goiter that is at 241.~Mamc;nant Goiter. 

all suspicious must be carefully e.v- 

amined from time to time. Comparative palpation — i. e.. palpation of 
the different portions of the goiter — is a very useful method. Mild 
inflammatory symptoms are sometimes present; they differ, however, 
from those produced by genuine bacterial inflammations in that they 
are milder and not associated with the characteristic general symp- 


toms of inflammation. 


(3) On careful examination the vessels of the goiter are found to be 
abnormally well developed. The arteries, particularly, are larger 
than the size of the goiter would seem to justify. No vascular symp- 
toms are present. There are, however, benign goiters in which the 
blood-vessels are better developed than in malignant goiter. 

(4) The displacement of the surrounding parts is irregular, because 
the pressure often increases only on one side and adhesions also develop 
early. Special attention should, therefore, be paid to statements re- 


394 


DISEASKS OF THE THYROID OLAND. 


lating to the increase of pressure-symptoms, as well as to the first signs 
of adhesions. These are: Changes in the voice, circulatory ilisturbances, 
slightly impaired mobility, either of the head or of the neck. 

All other symptoms occur late and are for the most part due to 
increasing pressure. Thus, {<pontanvous pain is not an early symptom 
of malignant goiter. It occurs when the neoplasm has involved the 
external goiter capsule and the vascular sheaths. Kadiating pains are 
complained of in the auricularis magnus, occipitalis minor and major, 
cutaneus colli, the supraclavicular nerves, and in the cervical and 
brachial plexuses. They are due in part to involvement of the capsule 
of the goiter and the effect of irritation; later to pressure and adhesions. 
When the recurrent laryngeal, sympathetic, and pneumogastric are 
caught in the tumor, corresponding symptoms are produced, lioth 
active and passive mobility is diminished. 

Depending on the direction of the growth dyspnea and dysphagia 
make their appearance, or increase if they have been present before. 
Invasion of the trachea and esophagus may produce the symptoms of 
malignant tumor of these organs. Invasion of the blood-vessels, 
especially the internal jugular vein, is not infrecjuent. If the growth 
of the tumor is more toward the exterior, it may make its way 
through fasciie, muscles, and even the skin, and ulceration may take 
place. 

Functional symptoms are rare, particularly symptoms of hypo- 
thyreosis, and have no effect on the prognosis. Thyrotoxic* symptoms 
are more frequent, especially when malignant change develops in a 
diffuse goiter or in a goiter which apparently contains physiologic 
constituents of the thyroid gland in alinormal quantities. 

Course and Prognosis. — The course is steadily progressive and 
death ensues amid the most terrible sufferings from asphyxia, metas- 
tasis or cachexia, or, more freciuently, from some intercurrent disease. 
The course and the duration are, however, exceedingly variable. The 
epithelial forms — proliferating goiter, papilloma, and especially colloid 
goiter, with a tendency to metastasis — develop slowly, particularly 
the diffuse forms, and the diagnosis may be impossible without accurate 
and repeated observation. Metastasis occurs comparatively early 
and betrays the malignant character of the primary tumor. The 
prognosis in cases of this kind is more favorable quoad vilaniy but 
permanent cure is exceedingly rare. 

Treatment. — The only method of curing malignant goiter is by 
early operation. If the malignant goiter has not yet invaded the 
capsule the prognosis of the operation is scarcely more grave than 
in ordinary benign goiter. The surgeon should never consent to 
enucleation or resection, but should insist on doing a clean excision. 
In doing this there is, of course, danger of removing or injuring the 
epithelial bodies or the recurrent nerve. "J'etania parathyreopriva 
must be avoided or rendered innocuous by the prophylactic adminis- 
tration of parathyroidin. Injury of one recurrent nerve only is not 
followed by serious results. If the goiter has perforated the capsule 
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the operation offers but little chance of a radical cure. The indications 
as to operation in such a case depend (1) on th6 presence of metastasis; 
(2) on the extent of the adhesions; and (3) on the general condition of 
the patient. 

(1) If extensive metastatic growths are present in the lymph-glands 
or in the lungs and liver, operation should not be attempted. In the 
case of bone metastases, if they are multiple, operation should not, as a 
rule, be advised; but if the metastatic growth is solitary, operation is 
usually possible. We must also decide in such a case whether the 
primary tumor is operable. Occasionally, as for example, when there 
are metastases in the skull and in cases of intracapsular malignant 
goiter, the metastatic tumor must be attacked first. If the operation 
on the primary tumor offers no difficulties its operative removal may 
be indicated even in the presence of inoperable — i. c., multiple — met- 
astases, because the latter can be attacked later by internal medica- 
tion; and because in malignant goiter the primary tumor is usually 
the cause of death or, at least, is responsible for most of the symptoms. 

(2) Adhesions that put operation on a primary tumor out of the 
question are adhesions with the common carotid in elderly people, and 
with the large vessels in the mediastinum, as well as with both pleuras. 
For the rest, all diseased tissue must be removed at the operation along 
with the tumor. The prognosis is unfavorably affected by extensive 
resection of the trachea and esophagus, or larynx and pharynx, on 
account of the danger of secondary pulmonary disease. Adhesions 
with the large vessels affects the prognosis unfavorably because it may 
be followed by the speedy appearance of metastases. In epithelial 
tumors which do not exhibit secondary changes the prognosis is rela- 
tively good, even if the trachea is resected. Under these circumstances 
if existing catarrh has been subjected to suitable preliminary treat- 
ment, and the oral and nasal cavities are kept scrupulously clean, 
very good results may be obtained. 

(3) The patient’s general condition must be taken into consideration. 
In the presence of severe emphysema, pulmonary catarrh, and marked 
congestive states which react on the heart, and particularly in the 
presence of any other causes that favor disturbance of the heart action, 
operation should not be attempted. Age in itself is not a contra- 
indication. 

If operation is impossible, (1) symptomatic and (2) internal 
treatment of the goiter must be considered. 

1. The symptom which most frequently requires treatment is 
dyspnea — the danger of asphyxia. Tracheotomy in the presence of 
malignant goiter is one of the most difficult operations and is often 
absolutely impossible; at least not ithout removing part of the goiter. 
This is particularly the case with intrathoracic goiter. Under such 
circumstan(*es evidement, after Kocher, particularly in the case of 
sarcomata, may have to be considered. In view of the bad prognosis 
morphin medication is often preferable to a tracheotomy. 

2. The pain requires symptomatic treatment. 
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3. Rarely a gastrotomy may be indicated on account of absolute 
inability to swallow. 

The internal treatment for inoperable malignant goiter does not as 
yet offer very satisfactory results. The administration of iodothyrin 
and arsenic is sometimes followed by improvement or temporary 
arrest of the disease. Arsenic acts very well on the metastases. The 
specific serums have, as yet, produced no positive results. The toxins 
of pyogenic bacteria, which produce destruction of the goiter by sup- 
puration. are dangerous on account of their effect on the general con- 
dition and the risk of bringing on some intercurrent disease. 

ABERRANT GOITER. 

Goiter formation in the accessory thyroid glands: — False aberrant 
goiter is a term used to denote a goiter-nodule which has become 
secondarily separated from the rest of the gland or goiter, usually as 
the result of pressure or some definite change of position, and still 
maintains at least a connective-tissue connection with the main tissue. 

Genuine aberrant goiter is one which has tleveloped in eml)ryonal 
remains of the gland. Retrosternal, intrathoracic, retroclavicular, and 
preclavicular, as well as rctrotracheal and retro-esophageal goiter- 
nodules, with very rare exceptions, are prol)al)ly false aberrant goiters 
and belong in the section on Abnormal Positions of Goiter. The gland- 
ular remains, which are very rarely found in the larynx and trachea. and 
compel therapeutic intervention before a goiter has developed and 
before they are cliagnosed as goiters, are genuine aberrant goiters. 

Somewhat more frequent and therefore of greater practical im- 
portance are those aberrant goiters which develop in the remains of an 
incompletely obliterated thyreoglos.sal duct. We distinguish (1) 
prelaryngeal or subhyoid, (2) suprahyoid, and (3) lingual goiter. 
The first is the rarest of all, the second somewhat less rare, and tlie 
third still less rare. The.se goiters develop in the same manner as 
genuine goiters, preferably l)etween childhood and the forty-fifth 
year of life, but may be congenital and also occur in old age. Tliey are 
especially apt to develop with atrophy or early goiter formation and 
functional disturVjance of the thyroid gland, or after operative removal 
of the diseased gland (ELselsberg). This interesting fact renders it 
necessary, whenever there is a suspicion of aberrant goiter, to make 
a careful examination of the thyroid glands. 

Diagnosis and Symptoms. — ^The tumors of aberrant goiter are situ- 
ated in the median line, a point of great diagnostic importance. They 
appear prominently on the front of the larynx and on the thyroid mem- 
brane, between the sternohyoid mu.scles and above the hyoid bone, forcing 
apart the mylohyoid and geniohyoid muscles. At the base of the tongue 
they are situated underneath the mucous membrane. Their consistency 
is almo.st regularly tense and clastic; their surface is relatively smooth. 
On the other hand, there may be several nodules, or one large and 
several smaller nodules, a condition that is quite characteristic of goiter 
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and of value in the differential diagnosis from cytet of a branchial duct. 
The condition of (^yst, however, is rare. Aberrant goiters always have 
some relation with the deeper tissues or the hyoid bone, corresponding to 
the thyreoglossal duct. Thus, infrahyoid goiters cannot be displaced 
downward nor suprahyoid goiters upward (Kocher). Slight dysphagia, 
a certain difficulty of articulation, and an increased flow of saliva may 
be observed with lingual and suprahyoid goiters, but as a rule no sub- 
jective symptoms are present except in the case of large tumors, which 
may cause dyspnea and death from asphyxia. The clinical history is 
very important. The only conditions that need to be seriously con- 
sidered in the differential diagnosis are cysts of the branchial ducts, 
salivary cysts, and lymphoma. Examination of the salivary glands 
(introduction of a probe into the salivary ducts), of the lymphatic 
system, and, especially, of the thyroid gland will suggest the probable 
diagnosis. 

A favorable prognosis should not be given without some reserve 
on account of the danger of hemorrhage, asphyxia, or, finally, malignant 
degeneration. 

The treatment depends on the condition of the thyroid gland and 
the size of the tumor. Internal treatment for goiter may be tried, 
especially if the thyroid is absent or its function impaired. If the 
thyioid gland is functionally intact excision of the aberrant goiter 
is the best treatment , but if there is functional disturbance of the thy- 
roid a partial operation only must be performed on the aberrant goiter. 
Operation on infrahyoid and suprahyoid goiters presents no special 
difficulties, but the tumors are very vascular. The removal of a lingual 
goiter, on the other hand, is a difficult operation on account of the 
abundant blood supply and the position of the tumor. The first and 
most important requisite is convenient access to the goiter, which is 
best secured by means of Kocher's median division of the jaws. In 
the submental operation a transverse or curved incision is made and 
an entrance effected in the median line between the muscles. 

Pathology. —The structure of aberrant struma is the same as that 
of genuine goiter. Whether or not the various pathologic changes 
peculiar to the thyroid gland also develop in these tumors it is impossible 
to say because the condition is so very rare, but it seems probable. 
The occurrence of malignant aberrant goiter, which for a long time 
had escaped observation, has now been definitely established. 

DISEASES OF THE PARATHYROID GLANDS. 

These are only beginning to be recognized clinically and the diagno- 
sis has already been discussed in connection with functional anomalies. 

Pathologically the following conditions have been found: 

1. Developmental anomalies: a. Variation in the number of the 
glands, b. Variations in the position of the glands, c. The occurrence 
of thymus-bodies in association with the parathyroid glands, d. Cysts: 
postbronchial in connection with the parathyroid glands. 
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2. Diseases: a. Anomalies of secretion: (A) Secretion of abun- 
dant colloidal material; (B) formation of large cysts. 6. Hemorrhages, 
especially in children, c. Sclerotic processes, d. Lipomatosis, pro- 
liferation of fatty tissue, which is normal in old age. e. Tumors: 
Benign tumors outside of the thyroid glands have been described 
by MacCullum, de Santi, Erdheim Verecely, and Getzow, and within 
the thyroids by Benjamin and Hulst. Malignant tumors: Carcinoma 
by Erdheim: sarcoma-like tumor with very marked invasion of the 
venie thyreoideie imie by Kocher. The al)ove-mentioned glycogen- 
containing goiters of epithelial character belong to the cancers of the 
parathyroid glands. (For a fuller consideration of the parathyroid 
glands, see the chapter by Dr. Charles H. Mayo in Vol. V.) 

INJURIES OF THE THYROID GLAND AND OF GOITERS. 

These are very rare occurrences and have no practical significance. 
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THE NOSE AND ITS ACCESSORY SINUSES. 

By Harmon Smith, M. D., 

Nkw York. 

ANATOMY. 

The nose, externally, is a prominence consisting mainly of bone, 
cartilage, and integument. The upper end, beginning at the frontal 
bone, is known as the root; the ridge along its middle, as the dorsum; 
and its extremity, the point. 

The bridge is formed by the two nasal bones supported by the sep- 
tum, and adjoining the nasal bones below are two large lateral cartilages 
which converge to form the dorsum and tip, and arc supplemented by 
several smaller cartilages which diverge backward to form the ala?. 
The integument adheres loosely above to the nasal bones, but firmly to 



Fia. 242. — 088Eou» and Cartii^aginouh Septum of the Nose. 

Iaita cartilage of the septum; 2, columnar cartilage, cartilage of the aperture; 3, carti- 

*’'*P*?Yomerine cartilage, sometimes present; o, vomer; 6, perpendicular plate of 
eirnmoia; 7, ethmovomcrine suture; 8, sphenoidal sinus; 0, nasal bone; 10, palate bone. (Arnold.) 

the tip and lateral cartilages, a fact which should be remembered in the 
correction of deformities by the subcutaneous injection of paraffin. 

Internally, the nose is divided by a median partition, the septum, 
into a right and a left fossa, but owing to deviations and malformations, 
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either congenital or acquired, the two fossae are seldom of equal size. 
The anterior part of the septum is composed of three cartilages — the 
triangular cartilage or cartilage of the septum, the cartilage of the aper- 
ture, and the cartilage of Jacobson. The posterior part of the septum 
is composed of the perpendicular plate of the ethmoid and the vomer 
(Fig. 242). 

The roof of each fossa is formed by the cribriform plate of the ethmoid 
and the floor is formed by the horizontal process of the superior maxilla 
ami the palate bone. The fossie begin anteriorly with the vestibule, 
the only dilatable part of the no.se, in which are numerous stiff hairs 
called vibri.s.sie. They are continuous po.steriorly with the nasopharynx 
by the po.sterior nares or choaiiir. The outer walls and posterior exten- 
sions of the fossa* are surroumled by the great sinuses, which com- 
municate with them by their natural channels. 


Oshutn^^hetto/ii.^tnus Su^Turbinm.^ Bulla Ethmoidait’s 


L.Sphen«CdSmus 


nosenmulUi 
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ButcacAimn tulo. 
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Attack . MidT. hone. 
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Fio. 243. — The Lateral Wall of the LEtT Nasal Cavity. 

Alino.st the entire middle turbinated bone ha.H lieen exei.scd in order to expose the structures 
and oritices situated l>eneath it. \ piece ha.sbeen removed from the anterior portion of the inferior 
turbinated bone. The nriKinal borders of the turbinated bf>ne.H are indicated Vv tiotted line.s. 'I'he 
.superior turbinated lj<jne is intact. The orifices of tlie left sphenoidal and frontal .sinu.scs are shown 
by arrows. (Schultze and Stewart.) 


The outer wall of the nose is composed, al)Ove, of the superior and 
middle turbinate bones arising from and forming a part of the ethmoid 
bone, with the superior meatus between. The median portion of the 
outer wall repre.sents the middle meatus, and the inferior portion the 
inferior turbinate with its fossa, known as the inferior meatus. The 
upper third of the Outer wall, the roof, and the upper third of the septum 
are concerned in olfaction, while the remaining portion of the foss® are 
for the purpose of warming, moistening, and filtering the air for its 
reception into the lungs. 
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Into the superior meatus empty the posterior ethmoidal cells and 
the sphenoidal sinus. The frontal sinus and •the anterior ethmoidal 
cells open into the middle meatus through the infundibulum. The 
'4iiatus semilunaris** is a curved furrow upon the lateral wall of the 
middle meatus, extending from !)ehind and below, upward and forward, 
toward the infundibulum. Into this furrow, at its deepest portion, open 
the anterior ethmoidal cells and the maxillary antrum. The ethmoidal 
bulla** is an oval prominence situated above and behind the ‘4iiatus 
semilunaris.** These openings can be seen only after the removal of 
the middle turbinate (Fig. 248). The nasal duct enters into the inferior 
meatus beneath the anterior portion of the inferior turbinate body. 

The Schneiderian membrane lines the cavities of the nose. It is 
highly vascular and inseparably united with the perichondrium and 
periosteum, a condition which should be held in mind when the sub- 
miKfOus septal operation is performed. 

The blood supply of the septum and lateral walls of the nasal foss® 
is derived mainly from the spheno- and descending palatine branches 
of the internal maxillary artery, also from the anterior and posterior 
branches of the ophthalmic artery. 

Accessory Sinuses. — Although the function of the accessory 
sinuses is somewhat obscure, it is supposed that they contribute to the 
resonance of the voice, diminish shock to the nerve-centers of the brain, 
and afford lightness to the skull. The accessory sinuses are four in 
number on each side. 

The maxiUarn sinus or antrum of Highmore is the largest, and is 
situated in the superior maxillary bone. It has for its roof the floor of 
the orbit; for its lateral wall, the external wall of the nostril; and for 
its floor, the roof of the mouth. It empties into the nasal chamber 
through the ostium maxillare, which is the lowest of the openings in 
the hiatus semilunaris,** and is overlapped by the middle turbinate. 
This sinus is not (constant in size or shape. 

The sphenoidal sinus is the next in size, is situated in the body of 
the sphenoid, and has its outlet in the superior meatus. It is separated 
from its opposite sinus by a thin lamella of bone, the sphenoidal septum, 
which, like the nasal septum, frequently divides the sinuses unequally 
and is sometimes wanting altogether. 

The frontal sinus is found between the tables of the frontal bone and 
empties into the middle meatus. The roof of the orbit forms its floor. 
This sinus varies greatly in size and is sometimes absent. 

The ethmoid cells, classified as anterior and posterior, are a series of 
small cavities surrounded by a protecting lamella of bone and situated 
in the body of the ethmoid bone. The anterior cells open into the middle 
meatus; the posterior, into the superior meatus. 

Clinically it is of great importance to note the close proximity of the 
openings of the anteriof ethmoidal cells, the frontal sinus, and the 
antrum of Highmore, as an infection of either the frontal sinus or the 
ethmoidal cells is likely to result in the infection of the antrum by 
gravitation of the infective secretion. 

VOL. Ill — 26 
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EXAMINATION. 

Light . — The Argund burner with a Welsbarh mantle and mica 
chimney, over which is fitted a Mackenzie coiulenser. is the present 
ideal office illumination. There are many electric heaillights, well 



Fig. 244. — Hall-and-Socket Joint Head Mikkor. 


adapted for use outside the office, which derive their electricity from 
storage batteries, and form a very necessary part of the equipment of a 
nose and throat specialist. The head mirror best adapted to office work 



Fig. 245. — Bosworth’s Tongue Deprebror. 



Fig. 246. — Bohwortii’h Selk-kktain- 
iNG Namal Speculum. (Fowler.) 


is one with a diameter of four inches, with an aluminum back for light- 
ne.ss, and a large eye-hole in the center. This mirror should be connected 
by a double ball-and-socket joint to a headband of soft leather. 
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For the examination of the nasal fossae there are many forms of 
nasal specula. The one most generally empfoyed is the fenestrated 
speculum of Bosworth, which has the disadvantage of dilating the ves- 
tibule by means of a spring that, at 
times, is too strong for the natural 
expansion of this orifice and causes 
considerable pain. Hartmann’s bi- 
valve speculum is manipulated by 
two handles held apart by a spring, 
which enables the examiner to 
regulate the force. It also has the 
advantage of holding aside the vi- 
brissae which frequently obstruct 
the view when using Bosworth’s 
speculum. 

For the examination of the 
pharynx and nasopharynx a tongue 
depressor is necessary. No tongue 
depressor that folds upon itself will 
give the stability, and at the same 
time the elasticity, requisite for a 

proper examination of an irrita])le f,o. 247 .-FRAF.NKr...'s ToNct - e Depkeb«o». 
pharynx (Fig. 245). A light Bos- 

worth’s depressor with a comparatively small fenestrated extremity 
and a well-balanced handle is one of the best instruments for ordinary 
pharyngeal examination. If, however, there is a contracted nasophar- 
ynx, the slim, elongated depressor of Fraenkel is better (Fig. 247). To 




Fio. 248. — Fkaknkel’s Rhinoscoimc Mikkok. 


obtain a view of the posterior nares the examiner must use a small 
mirror attached at an obtuse angle to a slightly bent shank. After the 
mirror has been warmed sufficiently to prevent moisture-formation, it 
is carefully passed behind the uvula ami depressed so as to bring into 
vision the posterior border of the septum and the posterior ends of the 
turbinates; and likewise the presence of any growth upon the structures 
in the postnasal space. In England and Germany Fraenkel’s rhino- 
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scopic mirror is almost universally employed, and has the advantage of 
permitting the mirror to be raised or depressetl at will without disturbing 
the position of the shank (Fig. 244). Where intolerance to the mirror 
and tongue depressor exists, digital examination must be resorted to. 
This is unpleasant to the patient, but is frequently a material advantage 
to the examiner in determining the size, location, and consistency of 
nasopharyngeal growths. In examining the nasopharynx of children 
it is advisable to protect one’s self against being bitten by the use of a 
metal or leather finger protector drawn over the index finger, or by de- 
pressing the cheek of the patient between the jaws with the index 
finger of the left hand so that an attempt to bite will result in self- 
inflicted pain. 

For the method of Transillumination see page 425. 

NASAL DEFORMITIES. 

Nasal Fractures. — If the fractured nasal bones are immediately 
set and held in place by suitable splints, little or no deformity results. 
Several Simpson’s splints, placed one over the other on both sides of 
the nose at the point of fracture, tightly held in pla(‘e by pieces of ad- 
hesive plaster, and then moistened, offer the most satisfactory method 
of gaining pressure and firmness. Should the fracture be of long 
standing and the nasal bones be depressed upon the superior maxilla 
of either side, and divided from each other by a perceptible space, the 
patient should be placed under a general anesthetic and the nasal bones, 
together with the nasal processes of the superior maxilUe, broken away 
from their attachment by the use of a mallet and the handle of a chisel 
which is protected by a rubber jacket, and placed at the point wliere the 
fracture is desired. Should this procedure tend to cause too much 
trauma, a small incision should be made with the scalpel at the desired 
point of fracture, and the nasal process of the superior maxilla chiseled 
away from its attachment. When the two sides have l)een similarly 
treated, the nasal bones may be properly adjusted and held in place as 
previously described (see also Vol. II, p. 144). 

Nasal Malformations Resulting from Hereditary Syphilis.-- 
The first evidence of nasal involvement in hereditary syphilis is 
‘'snuffles,” which is followed by a thick mucopurulent discharge, often 
streaked with blood. This stage is succeeded by one in which the septal 
mucous membrane is covered with tenacious crusts, under which are 
ulcerations. The.se necrotic uhrerations first attack the cartilage and 
later the bony structure of the septum, so that after a time the nasal 
bones, being deprived of their .support, fall in, resulting in deformity of 
the nose. Another condition is where the lateral cartilages of the nose 
have been involved and cicatricial contractions result, which narrow 
the vestibule and cause collapse of the alie. 

Nasal Malformations Resulting from Acquired Syphilis. — 
The deformities from acquired syphilis are, for the most part, some 
variety of “saddle-nose,” and are a sequel to the tertiary involvement 
of the nasal septum; although deep ulcerative processes which involve 
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cartilage and bone may occur in the second stage and be followed by 
some external deformity. In acquired syphilis the mucous membrane 
is first attacked with a gummatous infiltration, which soon extends to 
perichondrium and periosteum, and later to the framework of cartilage 
and bone. In the tertiary stage the necrosis begins in the framework 
and extends outward, involving the mucous membrane last. 

The result of undermining the support to the bridge of the nose is 
a flattening and widening of the dorsum, with a characteristic tilting of 
the tip. The degree of depression varies from a gentle regular curve to 
a marked irregular and angular depression. The necrosis frequently 
extends to the lateral cartilages of the tip, and is followed by cicatricial 
contractions, until the entire nose 
is flattened on the face, with the / 

exception of the extreme tip which \ 

projects directly outward. Ulcera- J \ 

tion may also attack the external X m J 

parts and continue until the entire OmS / 

nose is destroyed, leaving only tw’o ^ S 

bony openings to the nasal cham- V .M \\ 

bers. Syphilitic processes have been / 

known to extend to the adjacent A- — / 1 \\ 

sinuses and even to the meninges. \ X /I 

Artificial Methods of Correc- ^ ( j 

tion. — Many artificial means have \ ju / \\ 

been advocated for the correction \ ij)) I 1 1 

of these deformities. Bishop con- J ^ 

structed a bridge of vulcanized ^ \ 

rubber; Martin, one of platinum W,. ^ ^ ^ft 

or aluminum (Fig. 249); and a ^ 

later improvement iq^on these has I J 

been deviser I by Hopkins. Two \ 

methods of rhinoplasty are now Fig. 249 .— Xasal Bridge of Martin, of Lyons. 
described by most authors for the 

correction of these marked deformities — the Italian or Tagliacozzian, 
and the Indian (see Chapter on “ Plastic Surgery”). 

JJr. Charles H. Knight has successfully introduced a plate of platinum 
under the skin in certain selected cases. It is claimed that even should 


the plate have to l)e removed, sufficient newly formed connective tissue 
will have been produceil to give adequate support to the collapsed bridge. 

The method of introduction is by making an incision along the 
gingivolabial fold of the upper jaw from the first molar of one side to 
the same tooth on the other, uplifting the tissues and periosteum until 
the bony entrance to the nasal cavities is reached, when ample room is 
secured for placing the bridge. The bridge must be moulded to meet 
the requirements at the time of operation, and as little pressure exerted 
over the tip as possible. The projecting arms should be shortened as 
required at the time of operation. 

Keen ^ has reported the successful insertion of a silver-gilt plate to 
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correct a “ saddle-nose of traumatic origin. Weir ^ reports the favorable 
use of celluloid in restoring ‘*saddle-nose/' the plate being introduced 
from an incision at the side of the nose. Failure attended his attempts 
at insertion through incisions made within the nostrils. 


ACX^UIRED DEFORMITIES. 

Burns. — Most unsightly deformities are frequently the result of 
fire or a strong acid (sulphuric, nitric, etc.) accidentally applied or 
thrown upon the face by some malicious person. The eschar is deep 
and the cicatrix firm. 

“Saddle-nose.” — This variety of deformity may result from trau- 
matism, syphilis, septal abscess, lupus, leprosy, or scrofula. About 50 



Fifj. 2.j0. — IIarmon' S.MiTii’rt Pahaffin Syuinoe. 


per cent, of tlie ca.ses reported have l)een the result of traumatism. 
Syphilis, acquired or congenital, has come next in frequency. The 

destruction of the septum, from 
whatever cause, removing as it 
does the support of the nasal 
bones and cartilages of the 
nose, will result in their sink- 
ing in and forming wliat is 
known as ** saddle-nose. The 
depression varies greatly in 
depth and contour, and the 
skin likewise varies in its at- 
tachment to the structures be- 
neath — at times being loose 
and elastic, and at other times 
being firmly attached and tense, 
which important factors de- 
termine the advisability of in- 
jecting paraffin for the correc- 
tion of the deformity. Al- 
though it has been demon- 
.st rated that plates of platinum 
and celluloid can l)e used ad- 
vantageously in the correction 
of these deformities, also that 
operative methods advocated by Roe and others have resulted in 
lessening the defects, yet no procedure has equaled in simplicity 
and effectiveness the subcutaneous injection of paraffin. 



Fig. 251. — “Saodle-.nohe” uefohe Injection of 
Paraffin. 
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The advantages of paraffin injection over other surgical methods are: 
1, The correction of the deformity without rei^lting scar; 2, the avoid- 
ance of general anesthesia; 3, the slight reaction following the operation, 
permitting the patient immediately to resume his daily pursuits; 4, the 
simplicity of the operation, which places it within the field of all physi- 
cians exercising due regard for surgical cleanliness. The possible 
dangers are: 1, Al)scess or slough, due to either infection or hyper- 
injection; 2, deformity from hyperinjection; 3, embolism — there have 
been reported three cases of embolism of the central artery of the retina 
immediately following the injection of paraffin for nasal deformity. 
No satisfactory solution has been submitted as to why the embolus 
should have taken this route in each case, or how it managed to pass 
through the circjulation from venous reception to arterial distribution. 
This is a serious argument against the use of paraffin. However, in 
each case the paraffin has been 
injected toward the loose tis- 
sues at the root of the nose, 
instead of away from them, 
and toward the tip where a 
natural obstacle is presented 
to the force of the injected sul>- 
stance by the close union of 
skin and cartilage over the tip. 

Another error may have been 
committed in injecting the 
paraffin before it liad hard- 
ened. The natural tendency 
of li(juid substances to assume 
a globular form holds good in 
paraffin, and it is likely that 
these injections were made with 
warm paraffin. To obviate the 
dangers enumeratetl, I have 
devised a syringe with which 
the paraffin may be injected 
when solid (Fig. 250). The 
mechanical device aiding this is a thumb-screw fitted upon a coarse 
worm on the piston rod, which can be screwed into the head of the 
cylinder after the syringe is filled with melted paraffin. To advance 
the piston after the thumb-screw is in place, it is necessary to turn 
it from left to right, and by so doing the paraffin is forced out of 
the needle in a solid cylindrical thread. The injection should be made 
from above downward; a curved needle is best adapted to this purpose. 
Pressure should likewise be made by an assistant over the soft parts 
around the root of the nose, to prevent any possible damming back 
of the paraffin, or any return of the circulation bearing particles of the 
substance before they have had time to settle. The injection should 
be made slowly, and due care exercised in moulding the shape to 



Fio. 252 . — “Sai)I)I.e-no»e” av'I'eh Injection of 
Pakaffin. 
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meet the requirements, and also to prevent hyperinjection. It is 
better to have several injections than to inject too much at any one 
time. The instruments, the field of operation, and the hands of the 
operator should be prepared as for any operation. The after-treatment 
consists in applying a collodion dressing over the point of entrance of 
the needle, and, if necessary, cokl applications, although as good results 
seem to follow without application of cold or heat after the operation. 
The redness which sometimes lasts for several weeks, anil even months, 
after the operation, can be lessened by applying ichthyol. 

Broeckhaert^ has devised an injector of paraffin which may be used 
in one hand, and which ejects the paraffin in a solid state. It is par- 
ticularly serviceable when injecting the turbinates in case of atrophic 
rhinitis. 

DEFLECTIONS OF THE SEPTUM. 

All deflections may be said to be either traumatic, developmental, 
or the result of disease. 

Traumatic. — Deviation of the septum from injury occurs more 
frequently than from any other cause, and childhood claims the greater 
share of these cases, although recognition of the deformity may not 
occur until adult life. The flexibility of the cartilage, combined with 
the frequent injuries to the nose, are sufficient to explain the frequent 
deflections resulting from trauma. In adult life blows and falls are 
usually more severe and produce greater injury than in childhood. The 
cartilages are frequently dislocated, or in some instances split, as re- 
ported by Kyle. 

Developmental Deflection. — The injury may l)c effected in ^licro 
or during labor, particularly if the labor is prolonged. The nose of the 
infant is pressed again.st the bony walls of tlie parturient canal for some 
hours. The cartilages and other septal structures arc soft and easily 
depressed and flatne.ss of the infant’s nose freiiuently remains for a 
long time after birth. Unquestionably instrumental labor results in 
a number of deflections and even fractures of the nasal septum. Irreg- 
ular development of the teeth and adenoid vegetations are likewise 
cited as causes of the high arched palate which ultimately deflects the 
nasal cartilage. Roe found 16 per cent, of nasal deflections in the 
examination of o6 cadavers of newborn infants. 

Disease. — Inflammation of the mucosa may be so extensive as to 
weaken the cartilage, particularly in purulent rhinitis of children, also 
in rickets and the strumous diathe.sis. Ulcerations of syphilis, lupus, 
or tuberculosis, when of a superficial charaitter, may result in more or 
less deflection. Perichondritis, from whatever cause — trauma, syphilis, 
or diathese.s — may result in partial destruction of the cartilage with 
.subsequent deviation of the remaining part of the .septum. Statistics 
.show that deflections are more numerous among civilized than among 
savage races, reaching, according to Heyman, 96 per cent, in the former 
and only 20 per cent, in negroes and savages. 
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The classification of deflections is by no means simple, for many 
varieties exist; but for ordinary purposes they may be grouped as curved, 
angular, sigmoid, and double curved. A great number of modifications 
are found in each of these varieties. In the angular variety a marked 
hypertrophy of the inferior turbinal is found upon the concave side, 
which it is advisable to reduce before attempting the correction of the 
deflection. 

Methods of Correction. — Ingals ® was one of the first American 
specialists to advocate liberating the mucous membrane from the de- 
flected cartilage before removing it. 

The operations of Roe and Asch were for a long time the best methods 
known to the profession for correcting septal deviations, but have been 
supplanted by the superior operation known as the ‘\Submucous Opera- 
tion.” Great credit is due to Freer® for developing the technic of this 
operation and it is described as follows: Powdered co(iain is applied to 
l)oth sides of the deflection, followed by adrenalin solution. The initial 
incision is made vertically along the angle or summit of the cartilaginous 




Fio. 253. — Fueeu’s Knives fok Submucous Resection of Septum. 

deflection and through the mucosa only. This incision is joined by a 
horizontal one nearly at right angles to it, and l)eginning posteriorly 
upon the septum about i inch from the lower extremity of the first, and 
is brought forward along the bottom of the septum until it has passed 
the anterior margin of the deflection. These incisions represent an in- 
verted T and are made with knives especially designed for this work 
(Fig. 253). 

The next step is the elevation of the flaps by the use of a thin, dull- 
edged dental spatula (Fig. 254), and the mucosa is elevated as far back 
as the deviation reaches. When the entire deviation is bared of mucosa 
a slit is made through the cartilage as far forward as the anterior flap 
will permit, care being taken not to cut the mucous membrane of the 
opposite nostril. This may be avoided by placing the little finger of 
the left hand in the nostril and by it detecting the pressure of the knife 
before it can penetrate. Through this incision the blunt dental spatula 
is pushed, and the mucous membrane of the concave side is separated 
from the cartilage. When this is accomplished, Ingals^ pointed carti- 
lage knife is placed under the cartilage and it is severed along its entire 
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base. This liberates the cartilage in front and below, and it is then 
seized with forceps and severed from behind and above with a small 
angular knife. The projecting bone of the vomer is pinched off with 
Griinwald^s forceps. The bony ridge below the cartilage may be treated 
in like manner or smoothed down with a dental burr. The flaps are 
placed in apposition and a moderately tight packing of strips of lint 
nibbed full of subnitrate of bismuth is applied. The dressing is pulled 
out gently from day to day until all is removed. 

Ballenger’s operation differs in no material way from Freer^s 
except in the use of his own swivel knife for the removal of the deflected 
cartilage. 

To eliminate a number of unnecessary instruments and to employ 
a method that utilizes many of the salient points of all the operations, 
the following is a method suggested by myself: 



The nose is first clean.sed within and without with some alkaline 
solution and powdered cocain applied to both sides of the septum until 
complete anesthesia obtains. Adrenalin solution (1 : 1000) is then 
applied on pledgets of cotton packed tightly in the nostrils so that 
pres.sure aids its action in driving the l)lood from the mucosa. An 
incision is made with a small scalpel, beginning as high up on the septum 
as the vestibule will permit and just internal to the junction of the skin 
and mucous membrane, and is carried down perpendicularly to the 
floor of the nose and outward for half the distance from the septum to 
the outer wall. This incision is one advocated by Yankauer, and is 
always made upon the side of the convexity and carried only through 
the mucous membrane and perichondrium. The elevation of the 
mucous membrane and the perichondrium is now begun wdth the sharp 
elevator of Freer, and after being thus started is completed with his 
blunt elevator. With this large incision ample room is obtained in 
which to work after the elevation is completed, and the mucous mem- 
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brane is held aside with the speculum devised by 'Hurd for this purpose 
(Fig. 265). The next step is to curet through ^the anterior part of the 
cartilage with a sharp spoon curet. This is much safer than attempt- 
ing to cut through with a scalpel, as the nose of the curet will push 
back the mucous membrane of the opposite side without injury. The 
direction is vertical and along the line of the 
first incision. After gaining an opening the 
sharp elevator is introduced to start the mucous 
membrane, and then the Freer blunt elevator is 
employed to ('onlinue the elevation beyond the 
deviation. After the entire septum involved in 
both cartilaginous and bony deviation has been 
freed of mucous membrane, the swivel knife of 
Ballenger is introduced and directed upward and 
backward, then downward to the vomer, and lastly 
forward, cutting as close to the crest as possible. 

One is frequently able to remove almost the en- 
tire deviation by this method, but in any case 
of deviation sufficient to warrant the operation 
some bone is involved and requires a bone-cutting 
forceps to remove it. The fenestrated forceps 
of (iriinwald are very efficient, also those devised 
by Hurd are particularly suitable for the removal 
of the nasal crest. Too much breaking and tear- 
ing should be deplored, as unnecessary trauma 
results, (fitting forceps arc the best. After the 
cartilage and l)one are removed the two sides 
of the mucous membrane are brought together 
and gauze dusted with bismuth subnitrate is packed 
in the nostril, as suggested by Freer. Some reac- 
tion follows, but this may be ameliorated by cold 
compresses applied externally. The packing should 
be removed in forty-eight liours and is not replaced 
if union has begun in the line of the incision. The 
results are remarkably good when proper care is 
exercised and the cases selected are at all suited 
for the operation. In some instances the mucous 
membrane is so thin over the apex of the deformity 
— being frequently associated with ulcei’s at this 
point — that it seems unwise to attempt this 
method of reducing the deflection. Since Krieg first advocated the 
submucous resection, however, much has been done to facilitate the 
technic and enable the operator to expect a good result. 

DISEASES OF THE NOSE AND NASAL CAVITY. 

Rhinitis. — Hypertrophic. — ^The surgical treatment of hypertrophic 
or hyperplastic rhinitis consists in reducing the enlarged turbinates 
by cutting out a V-shaped piece from the most pendulous portion with 





Fig. 2r>6. — Ballen- 
ger’s Swiveij Knife. 



412 


THE NOSE AND ITS ACCESSORY SINUSES. 


a fenestrated cutting forceps or by causing a cicatricial contraction 
by the application of the galvanocautery applied along the edge of the 
enlarged turbinate. The chemical cautery may be used in like manner 
with less resulting reaction. 

Atrophic. — Atrophic rhinitis also is frequently treated with the stim- 
ulating effects of the galvanocautery lightly applied. The latest 
surgical treatment of atrophic rhinitis is the submucous injection of 
paraffin over the area of the inferior turbinate. This injection fills in 
a part of the unnatural space resulting from the atrophy, diminishing 
the ozena and stimulating the natural secretions. 

Abscess of Septum. — Abscess of the septum never develops spon- 
taneously, but is frequently the result of traumatism and is often metas- 
tatic. Most frequently it is unilateral, but it may be bilateral. The 
submucosa is usually the confining membrane, but the perichondrium 
may also be involved, which complicates the case. Karly and free 
evacuation of the pus is usually all that is necessary to overcome the 
difficulty. 

Epistaxis. — Any hemorrhage from the nose may be called epis- 
taxis. It ma}" vary from a few drops to a continuous flow, endangering 
life. The causes may be either local or systemic. 

Local. — The most common local cause is traumatism, whether 
accidental or operative, and it occasions prol)al)ly one-half of all the 
hemorrhages from the nose. Ulcerations, whether syphilitic, tuber- 
culous, or perforating, are responsible for a great many hemorrhages, 
particularly if the ulceration is near the junction of the anterior cartilage 
of the septum with the skin and just within the vestibule. 

Systemic. — Hemophilia is occasionally met with in operative 
procedures, but the (*ondition is rare and many hemorrhages are wrf)ng- 
fully attributed to hemophilia as a cause, when it really does not (‘xist. 
It is not definitely known whether this condition is due to the ai)sence 
of one of the coagulative principles of the blood or to a local vasomotor 
pare.sis, but when encountered it is of serious moment. It runs in 
families, and it is always advisable to inquire into the history of any 
prospective operative case as to whether there is an individual or 
family tendency of this nature. There is a peculiar epistaxis which 
occurs rarely in females about the menopause, calletl ‘‘vicarious men- 
struation”; which, if not too exce.ssive, may be considered favorable 
rather than otherwise. One fatal case is reported by Fraenkel. Kpis- 
taxis frequently occurs during pregnancy, in the beginning of typhoid 
fever, in leukemia, purpura, scurvy, diphtheria, scarlet fever, variola, 
malaria, etc. Likewi.se in cardiac, renal, and hepatic, diseases. 

Treatment. — Examination should ordinarily reveal the bleeding 
point, to which the operator should direct his attention. Local applica- 
tions of hydrogen peroxid on pledgets of cotton will frequently stop 
a mild hemorrhage. Adrenalin solution (1 : 1000) is most efficacious 
and stops temporarily, at least, the majority of nasal hemorrhages. 
Before resorting to any other means the mucous meml)rane should be 
cocainized, which may itself stop the hemorrhage. Nitrate of silver 
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applied fused on a cotton applicator has proved successful in many 
instances; while tannic and gallic acid, compgund alum powder, and 
powdered matico blown upon the surface with an insufflator will fre- 
<iuently result favorably. It sometimes becomes necessary to tampon 
the anterior as well as the posterior nares. The best tampons for the 
anterior nares are the Simpson splints (Fig. 257), made of Bernay^s 
sponge, which when moistened swell to eight times their size and 
exert sufficient pressure to control the hemorrhage. The postnasal 
tampon is more difficult of application and is made of a strip of gauze 
tightly rolled until it is about 4 inch in diameter and 2 inches 



Fuj. 257. — Simpson Splint. 

long. This is tied in the middle with a heavy, twisted silk cord and 
the surface is covered with vaselin to prevent irritation when drawn 
into the nasopharynx. A Bellocq’s sound (Fig. 258) is passed through 
the nares, carrying a cord which is tied to the one attached to the tam- 
pon. The tampon is then forcibl}" drawn up into the choanum or 
posterior naris of the l)leeding side. The mere placing of the tampon 
in the nasophaiynx is insufficient — it must l)e tightly drawn into the 
postnasal space. Twenty-four hours, or at most thirty-six. is as long 
as it shoidd l)e permitted to remain, as it creates irritation, is extremely 
unpleasant, soon becomes .septic, and endangers the Eustachian tube. 



Fits. 2.58. -Hkllcm’q's ('a.wtla with the Sprixcj Carrier Projected. (Fowler.) 

Constitutioniil treatment should be given to those afflicted with 
diseases accompanied with epistaxis. Iron, ergot, thyroid extract, 
and adrenalin are the most beneficial internal medicines for controlling 
epistaxis. 

Foreign Bodies. — Nearly every conceivable body of sufficiently 
small size to enter the nasal vestibule has been found in the nose. 
Beans, buttons, small shells, seeds of all kinds, screws, tacks, etc., 
have all been removed from the nostrils. Pledgets of cotton, tablets 
of medicine, and even a cannula, have been removed from the nose 
years after having been placed there. The soft substances can usually 
be syringed out with a warm normal saline solution, but hard objects 
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become emliedded in the tissue and encrusted with secretions, so that 
anesthesia and the forceps or curet ai*e rcquired to extract them. 

Rhinoliths are rarely met with. They appear to be composed of 
organic matter surrounded by calcareous concretions and are embedded 
in the mucous membrane. They are most frequently found on the 
floor of the nose and are detectecl with the probe rather than with the 
eye. 

Parasites. — The ordinary house-fly and the Texas fly, which 
proiluces the screw worm, are the most fertile .sources of production of 
nasal parasites, although gnats and other insects invatle the nose. 
In South Africa the tsetse fly sometimes produces alarming, if not 
fatal, inflammation of the nasal mucosa. The symptoms due to the 
American fly are excessive inflammation with high temperature, 
bloody, purulent discharge, and maggots in the material l)lown from 
the nose. In 1884 Mackenzie suggested the injection of pure chloro- 
form, and this has been demonstrated to be the most effective agent 
for their destruction. 

Syphilis. — Syphilis of the nose may be primary, secondary, or 
tertiary, as in any other location upon the body. If primary, the 
small elevated papule may escape observation unless evidence is ob- 
tained of other local manifestations. An indurated ulcer extending 
over any period of time upon the septum, ala>, or turbinates, with 
swelling of the sublingual and submaxillary glands, and a coincident 
cutaneous eruption, should be sufficient evidence to raise the question 
of syphilis. Mucous patches and ulcerative processes, either shallow 
or deep, involving mucous membrane only or including cartilage and 
bone, are evidences of the secondary period, but this condition merges 
so gradually into the tertiary that, clinically, the last part of the second- 
ary may be considered the same as the first part of the tertiary. 
Destruction of bone and cartilage in the secondary stage follows the 
involvement of the mucous membrane; but in the tertiary stage the 
bone and (rartilage is first involved, followed later by ulceration of the 
mucous membrane. The symptoms of the primary stage are those of 
any ulceration of the mucous membrane, and the site of the ulcer is 
usually upon the septum or al®, within easy reach of the finger or 
in.strument. There is little if any pain, but some coryza and nasal 
obstruction. Local treatment avails practically nothing and imme- 
diate constitutional treatment should be instituted. The symptoms 
of the secondary stage are l)ut the exaggeration of the primary, more 
coryza and more obstruction, accompanied with slight fever, in 
the latter part of the secondary stage the symptoms assume greater 
severity and the patient suffers from dull headache, perverted olfaction, 
and a peculiar phonation. The mucous membrane is red, swollen, 
and frequently edematous: the discharge l)e(!omes thicker and has a 
fetid odor, later becoming purulent and slightly tinged with blood. 
Mucous patches occur, over which is spread a yellowish secretion, 
which if wiped away leaves a raw surface which does not bleed easily. 
The tertiary period develops after some years — from six to twelve, 
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usually — with an intermediary period of comparative quiescence. 
The mucous membrane is a purplish red or mmy become pale as time 
wears on. Pain may be present and frequently there is considerable 
neural^^ia. The sense of smell is lost and crusts form upon the mucous 
membrane. The discharge is very offensive and is uninfluenced by 
disinfectants. The ulcerative process spreads, forming large greenish 
scabs mixed with necrotic shreds. The bone is necrotic and when 
touchetl with the probe gives the sensation of contact with emery 
paper. Fragments of bone can be detached until the whole vomer 
or parts of the nasal floor come away. The entire .septum melts away, 
followed by a sinking in of the dorsum, producing the ^'saddle-nose^'; 
or if the process is not controlled the entire no.se may slough off, leaving 
two bony holes entering the skull. Unsightly cicatrices are formed, 
giving a most hideous expression to the face. The treatment should 
be mainly constitutional, but unquestionably a great deal can be 
accomplished locally by the free use of diluted hydrogen peroxid, 
either as a douche or on pledgets of cotton. Fused silver nitrate may 
be applied to the ulcers or the galvanocautery if granulations spring 
up too rapidly. Detached bone should be removed and deep-seated 
bony necrosis should be cureted or operated on by the gouge and 
chi.sel. In the secondary and tertiary stages too much stress cannot 
be laid upon the internal use of iron. The subject of deformities will 
be treated in the chapter on Plastic Surgery. 

Tuberculosis. — In view of the constant exposure of the nasal 
mucous membrane, infection is extremely rare. As secondary to 
previously existing tuberculosis in the larynx or lungs, it is more com- 
mon. In this manner it is transmitted b}^ either lymphatics, blood, or 
expectorated matter which may be blown into the nasopharynx, 
thence through the no.se. The predispo.sing causes are those constitu- 
tional and hereditary conditions preclispo.sing to tuberculosis in any 
locality; also bad ventilation in the na.sal cavity due to exostoses, etc., 
ulcerated surfaces upon the septum, and vocation. 

The symptoms are at first slight and may be those found in many 
conditions of the nose, tending to block the passage and excite increased 
mucous .secretion. At first there are small nodules about the size of a 
millet .seed, which are hard to the touch, later softening and breaking 
down, forming a small ulcerative surface. As the mass is robbed 
of its vascular supply by the formation of a fibrous protective sheath 
the center undergoes liquefaction necrosis, which ends in caseation. 
The absence of pain, the pallor of the surrounding tissue, the character 
of the ul(;er, the elimination of specific history, and the slow process 
of the disease are the important factors aiding one to a correct diagnosis. 

Treatment. — Free curetment and the application of lactic acid 
(50 per cent.) should be first resorted to. If the lesion has to be removed 
entirely an inci.sion should be made as free as for malignancy, so that 
the entire area, with the protective inflammatory products thrown 
out by nature, may be removed entirely. Equal parts of guaiacol and 
castor oil or menthol and olive oil will frequently allay the pain. 
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Rhinophyma. — When acne rosacea becomes exaggerated to what 
may be called its third stage, an increase in the connective tissue takes 
place and the tip and sides of the nose become converted into a lobu- 
lateil mass so great as to form one or more pendulous tumors, which 
hang down over the lip. The condition is known as rhinophyma. 
The whole mass is deep red or purple in color, with many open-mouthed 
sebaceous glands. Digestive disturbance, from whatever cause, is 
the uiulerlying condition. Strong drink or tea, producing gastric 
catarrh and reflex dilation of the facial vessels, is frequently responsible 
for the condition. Keen reports a very interesting case of rhinophyma 
upon which he operated and obtained an excellent result. Besides 



Fi«. 2.59. — Riiinoimiyma: Appeaka.nce befokk Opf.kation. (Keen.) 

cutting away with an elliptical incision the major portion of the growth, 
he subsequently shaved off remaining fragments of the skin, but 
not through it. This procedure was followed by slight hemorrhage 
and by scarcely noticeable cicatrices. After the removal of these 
growths the hemorrhage can be controlled by adrenalin. It is well 
to attempt skin-grafting as a means of preventing unsightly cicatrices. 

Rhinoscleroma. — Ilhinoscleroma is an exceedingly rare condition, 
particularly in the American born. Only about 600 cases have been 
known to exist since first described by Hebra and Kaposi. South- 
eastern Europe furnishes the greatest number, and up to 1894 only 
2 cases had been reported in the United States, according to Jackson. 
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Since that time more have come to light, but they have usually been 
in foreigners. C. W. Allen** reports 2 cases, *1 having been under 
observation fourteen years, thus demonstrating the extremely slow 
growth of the tumor. Treatment is unsatisfactory. 

Tumors and Cysts. — Nasal Polypus. — Under this head may be 
classed the myxomata, the myxofibromata, and the mucocele, as all are 
similar in their stru(;tiire, have similar symptoms, and are practically 
treated in the same manner. 

Eiiologif. — SevfM-al tlieories exist as to their cause; the first was 
advanced by Iloerhaave, that they originated from irritation caused 



Fn!. 260. — Kiiinoimiyma: .Vpi’kakanc e aktkk Opbkation. (Keen.) 
The eorniKated euiulitiuii of the skin is nioi'e marked than on the nose itself. 


by the retention of secretion in a mucous follicle, which from the force 
of gravity and pressure from l)ehind develojied a pendant pouch filled 
with mucin, etc. Woakes (claims that nasal polypi are secondary to 
purulent or inflaniinatorv disease or necrosis of the middle turbinate 
bone or ethmoid cells. Hosworth, CasselbeiTV, and Griinwald attributed 
nasal polypi to some previous ethmoiditis. In clinical experience we 
frequently find them associated. 

Polypi are gray in color, streaked with blood-vessels, and indent 
on pressure. The tumor may be single or there may be hundreds 
clustered together. Pathologically, these tumors differ only in the 
percentage of fibrous elements, the mvxofibroma having the greatest 
VOL. Ill — 27 
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amount and the mucocele the least. They all contain a small amount 
of fibrous tissue, are poorly supplied with nerves, and in the majority 
of instances can l)e removed without pain, even though no anesthetic 
be used. The symptoms vary in proportion to size, location, and 
number of the tumors. There is nasal stenosis with attendant loss 
of nasal resonance. There is also postnasal dripping and the discharge 
is offensive only when some necrosis or other associated condition 
accounts for it. There may be some eye-symptoms from pressure 
upon the nasal duct and the number and size may be such as to occasion 
facial deformity. Asthma, laryngeal cough, and other neuroses are 
frequently caused by the presence of a polyp high up in the nasal 
chamber. The sense of smell is frecpiently impaired when there is 
pressure over the olfactory region. 

Treatment , — There is but one method of treameiil — removal. 
The cold- wire snare is the best instrument. Wright's nasal snare is 
well adapted to this purpose, but any snare will meet the requirements 
(Fig. 261). If the tumor is sessile there is apparently more likelihood 
of its ultimately becoming sarcomatous. The polyp may return 
after removal, but it is inexpedient to attempt the use of caustics on 



the stump. If ethmoiditis or irregularities of the nasal j)assagc exist 
they should be corrected. The myxofibromata are virtually thc^ same 
from a clinical standpoint, while the mucocele is in reality a retention 
cyst, having its origin in the mucous glands. Both the latter are to be 
treated the same as a pure myxoma. 

Fibromata. — Fibromata are .seldom found in the nasal fossae, 
though they are frequent in the nasopharynx. The.se tumors are usually 
round, smooth, and symmetric, though variations have been re- 
ported. They should be removed. 

Papillomata. — Papillomata occur more frequently than fibromata. 
They vary in size from a pea to a filbert, are warty in character, are 
always attached to the inferior turbinate or the septum, and are fre- 
quently multiple. They appear pink or red, are soft to the probe, 
bleed readily, and are freely movable. They are to be diagnosed from 
angiomata and should be removed by the snare and the liase cauterized. 

Cystomata. — Cystic changes in old polypi are of frequent occur- 
rence, and cystic dilation of the normal lymph-channels is usually 
found in adults and may develop in any situation (Knight). The 
same author reports a case in which the cyst occupied the floor of the 
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nose in the left vestibule., which was cured by free incision and packing 
the cavity with gauze. This should be the •method pursued in any 
case of cyst. 

Angiomata. — Angiomata are rarely found within the nasal cavity. 
Highly vascular tumors of other varieties are frequently mistaken 
for angioma and treated as such, although differing greatly patholog- 
ically. In angioma the walls of the vessels become dilated and are 
curled and intertwined. Their most frequent location is the septum, 
though they may appear upon any other structure. Probing will 
occasion hemorrhage and they are frequently spoken of as the “ bleeding 
polyp of the septum.” They should be snared off with a galvano- 
cautery snare, which almost insures non-recurrence. 

Osteomata. — Osteomata are rare and generally they have their 
origin in the maxillary sinus. They may, however, grow from the 
periosteum of either septum or turbinates. Their diagnosis is easy 
and the treatment is removal. 

Chondromata. — Chondromata are extremely rare and are fre- 
quently confused with ecchondroses, which are hyperplastic growths 
frequently seen on the surface of the cartilage of the septum. A chon- 
ilroma is a growth of early life, is single, and may spring from the peri- 
chondrium in any location. The symptoms and treatment are the 
same as for osteomata. 

Sarcomata. — Sarcoma is rarely primary in the nose, but usually 
has its origin in some of the adjacent sinuses. It is sometimes mistaken 
for myxoma, and not until severe hemorrhage follows removal or a 
speedy return of the growth occurs with exaggerated symptoms is 
the operator\s attention drawn to the possibility of its true character. 
Ordinarily nasal sarcomata are of slow growth until interference is 
begun, when they develop rapidly. They are more common in early 
life and are rare after fifty. Sarcomata of the nose are classified, as 
elsewhere, into small round-celled, spindle-celled, giant-celled, and 
mclanosarcoma. There may be in addition mixtures of non-malignant 
with sarcomatous growths, as myxosarcoma, adenosarcoma, etc. 
Usually a san^oma has more than one kind of cell in its structure and 
is classed according to the predominating cell. 

Sjpnptom ^. — Pain is not a prominent factor until the cavity of the 
nose is filled or the sinus where it originates is fully occupied. The 
pain is due to pressure. Hemorrhage seldom occurs until the growth 
has reached some size, when it becomes vascular and ulcerates; or 
unless some injury occurs which ruptures its outer membrane. Ob- 
struction of the nose is probably the first intimation given the patient 
of something being abnormal. There is profuse catarrhal discharge, 
becoming mucopurulent and later bloody as the growth increases. 
If the tumor begins in the sphenoidal sinus or in the maxillary sinus 
there is probability of the eye being pushed forward and outward, 
giving rise to the so-called ‘‘frog-face.” 

The late symptoms are very distressing, the most prominent being 
disfigurement, pain, fetid discharge, and frequent hemorrhages. A 
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correct diagnosis is obtainable by microscopic examination of a section 
carefully removed, but the evidence of the microscope, however con- 
clusive, shouKl not lead one to disregard clinical symptoms. 

Treatment . — Although we know that early and complete removal 
may eradicate the disease, yet one should be guartled in assuring the 
patient that eradication is certain, as no operator can determine the 
extent of sarcomatous growths until all the adjacent sinuses have been 
explored. The only possible treatment is the thorough and extensive 
removal of the upper jaw and all the neigliboring diseased tissues, 
including any nerves protruding into the infundibulum. In inoperable 
cases Coley’« fluid may be tried. 



Fm . 262. — S.AiM’OMA i\ tiik I.kkt Na.hai. I*.\s.sa(;k. (Hliss.) 


Wounds. — Punctured wounds seldom occur in the nose and should 
be treated as any otlier punctured wound. It should never lx* for- 
gotten that the brain may be injured by such a wound and rccpiire a 
serious intracranial oi)eration. 

Incised wounds are more frequent and the cartilages, if involved, 
should l)e sutured. If the cartilages are not involved the edges may 
be coapted and held together with adhesive plaster. Pare should be 
exercised in approximating the edges, esi)ecially when the nostrils are 
involved, as irregularity of apposition results in deformity. The high 
vascularity of the nose encourages detached piecres to grow again if 
immediately replaced and held by a light collodion dressing. 

Contused and lacerated wounds require the same care as elsewhere, 
and if there are detached pieces they shoidd be reapplied and dressed 
with hot normal .saline solutions. 

Injuries. — Fractures. — These are commonly considered as frac- 
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ture of the nasal bones, but severance of the nasal bones or cartilage 
and bony septum are also to be regarded aS fractures. Many times 
simple dislocation is confounded with fracture. Fractures are or- 
dinarily not dangerous to life; but if they involve the base of the nasal 
bones they may become so if detached pieces penetrate the cribriform 
plate and enter the brain. Inflammatory conditions and sepsis are 
apt to follow. The nasal process of the superior maxilla and the vomer 
are apt to be involved when a blow of sufficient force has been received 
to fracture the nasal bones at the root of the nose. The fracture is 
always by direct violence, is frequently (romminuted, and is generally 
compound, through laceration of either skin or mucous membrane. 

Surgical Emphysema. — This is most marked following fracture 
of the comminuted variety. The eyelids and cheeks become puffy 
and give the characteristic; crackling sound upon palpation. In many 
instances the emphysema obscures the fracture. One should not, 
however, be misled by either emphysema or induratign, as emphysema 
is a prominent symptom of fracture, and is produced by the escape of 
air from the nose in the act of sneezing, coughing, or blowing, and 
gains entrance into the adjacent tissues through some abrasion in the 
mucous membrane. A correct diagnosis of the seat of fracture, its 
character, and extent, is imperative, even if a general anesthetic is 
required to obtain this knowledge. 

Treatment . — Whether the patient is seen immediately or after 
the swelling has abated it is essential to have the case completely under 
control in order to overcome properly a fractured nose. A general 
anesthetic is therefore advisable. reset the fractured bones, 

place them in their former position, and to hold them there is the 
object desired. One of Freer\s periosteal elevators wrapped with 
cotton is an excellent instrument for passing into the nasal chambers 
and pressing the depressed bones outward. The fingers arc sufficient 
for external manipulation. Some support is ne(;essary from within to 
preserve the integrity of the parts, and a thin, hollow nasal splint or 
one-half of a Simpson splint is all that is required. Daily removal of 
all packing or splints and free irrigation with hot saline solution is 
very essential for the prevention of sepsis in adjacent sinuses. 

Rhinorrhea. — Nasal rhinorrhca is rare, obscure, and easily mis- 
taken for cerebrospinal rhinorrhea. In both conditions there is an 
escape of a thin watery discharge in more or less profuse quantities. 
The nasal mucosa is the source of the discharge in the one, while the 
arachnoid space produces it in the other. The etiology of the nasal 
type is somewhat obscure, though one finds a well-marked neurotic 
temperament in those cases in which it occurs. 

In cerebrospinal rhinorrhea the history of injury, usually a fracture 
of the skull along the cribriform plates permitting the exit of cerebro- 
spinal fluids, aids in making a diagnosis. The flow is continuous, not 
stopping during sleep, and there is no variation in the amount of the 
discharge during the day. There are no prodromal symptoms, such 
as sneezing or nasal irritation. The discharge is invariably from one 
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side. Chemical examination shows an absence of mucin, a substance 
which is always found in nasal rhinorrhea; and the discharge reduces 
Fehling’s solution, which is not the case with the fluid in nasal rhi- 
norrhea. (See chapter on the Surgery of the Head, p. 1250 

Treatment affoi'ds but little relief for nasal rhinorrhea, but attention 
should be directed to any constitutional disturbance existing. The 
local use of atropin (gr. 1 to 4 oz. of water used as a spray) and of 
adrenalin (1 : 10,000) has given temporary relief. 

Carcinoma. — Intranasal carcinoma is comparatively rare and, 
as a rule, occurs only in patients over forty. Kyle advances the theory 
that physical decline favors the development of carcinoma, while 
physiologic activity favors the development of sarcoma. 

Symptoms. — Lancinating pain is an early symptom, with nasal 
obstruction and a discharge of a characteristic odor and color. Should 
the growth extend to the orbit or to the ethiuoids or sphenoids, there 
will be disturbance of vision and exophthalmos. There is but little 
glandular involvement, unless it is secondary to carcinoma elsewhere. 
Cachexia is pre.sent late in the di.sea.se. The microscope is the main 
factor in diagnosis, though the appearance, age of the patient, and 
the clinical symptoms are valuable adjuncts. If the tumor is far 
advanced interference is contra-indicated. The prognosis is very 
grave, practically hopeless. 

Treatment. — If recognition of the character of the growth is made 
early, complete removal is the best method to be pursued. If the 
growth has advanced to ulceration and there is glandular involvement 
or if it is secondary to carcinoma elsewhere, operative interference 
should not be considered. 

DISEASES OF THE ACXESSORY SINUSES. 

In acute or catarrhal inflammation of the accessory sinuses 

there are present .so many features common to all that they must be 
considered under one head before discussing each cavity sejiarately. 
A turge.scence of the nasal mucous membrane in connection with a 
coryza may dam up the natural opening of the sinus and produce an 
acute catarrhal condition in the latter. Such conditions are frequently 
encountered in the course of the exanthemata, typhoid fever, diphtheria, 
erysipelas, and particularly in influenza. Whether the involvement 
of the sinus is due to the extension of the inflammation by continuity 
or whether there is a direct ipfection from the organism peculiar to 
the disease, has not been definitely determined. Traumatism fre- 
quently occasions acute inflammation of the sinus, and it is particularly 
directed to the maxillary and frontal sinuses, the others being some- 
what protected by their po.sition. 

Symptoms. — Pain is almo.st always present upon the side affected, 
accompanied with swelling and sensitiveness on pressure, and fre- 
quently with edema of the overlying structures. The location of the 
pain materially aids in determining the sinus involved. In ethmoidal 
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disease the pain is usually referred to the bridge of the nose and to the 
eyeball. In sphenoidal disease the pain is*in the back of the head 
and between the eyes. Supra-orbital pain, however, is not a definite 
symptom of frontal-sinus involvement, as we frequently find it accom- 
panying antral disease. A discharge of pus from one side in an adult, 
affected by the position of the head and intermittent inflow, Ls indicative 
of sinus disease; but bilateral sinusitis is by no means infrequent and 
the same conditions present themselves on both sides. The location 
of pus is also an indication as to which sinus is involved, though the 
pus from the frontal, anterior ethmoidal, or maxillary sinus may lie in 



Fig. 26,3. — Pansinubitis on Left Side. (Caldwell.) 

Note numerous septa dividing tlie frontal sinus into separate compartments on right side. 

about the same location, namely, the middle meatus, under the con- 
vexity of the middle turbinate. The color of the discharge from the 
antrum is a distinguishing feature, being of a light yellow or canary 
color. 

The Maxillary Sinus, or Antrum of Highmore.— The position of 
this cavity, together with its size, makes it appear more prone to infec- 
tion than any of the other sinuses; but modern research has shown 
that the ethmoidal sinuses are more frequently infected than the 
maxillary. The natural opening for draining this cavity is so high up 
that the sinus in question forms a pocket from which pus can escape 
only by artificial aid or by the movement of the cilia. This opening 
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frequently varies in position and may occasionally be found above the 
level of the orbital floor. Another factor tending to induce infection 
is the projection of thp roots of the teeth into or near the antrum, so 
that caries of the roots is able to infect the sinus. . 

Symptoms. — Empyema of the antrum may be acute or chronic, 
and is usually the consequence of a carious tooth or of an infective 
rhinitis or ethmoiditis — though there are cases recorded in which 
the empyema followed traumatism or was the result of a foreign body 
in the cavity. The symptoms in acute empyema differ but slightly 
from the chronic — pain, tenderness, and swelling being more apparent 
in the former. The pain may be in the teeth, upper jaw, and nose, or 
it may be confined to the frontal region and radiate over that entire 
side of the head. Tenderness may be elicited by pressure over the 
canine fossa and the point of exit of the infra-orbital nerve, and close 



Fig. 264. — Abraham's Antrum Neehleh ani> Syringe. 


observation will occasionally demonstrate swelling over the jaw of the 
affected side. 

Lacrimation and photophobia are the two diagnostic points 
most frequently present, ainb congestion of the conjunctiva may also 
be observed. Slight elevation of temperature co-exists. If the teeth 
of the upper jaw be gently tapped with the tongue depressor a marked 
tenderness will be noted upon the affected side. If these symptoms 
fail to confirm the diagnosis, recourse may l)e had to catheterizing the 
anus through the ostium and wa.shing out the pus or by entering the 
cavity through the inferior meatus with an antrum trocar. Myles’ 
trocar has proved of great value, as a cannula is left in place through 
which the antrum may be irrigated. Abraham’s antral set is partic- 
ularly adaptable to gaining entrance into the antrum through the 
nose, both for diagnosis and subsequent drainage (Fig. 264). The 
puncture should* be made in the inferior meatus, well up under the in- 
ferior turbinate and at the juncture of the anterior and middle thirds 
of the cavity. Care should be exercised in the direction given the 




PLATE IV. 



Fig. 2.— iRANsiLLraiNATiON Effect in Sinusitis of Right Antoum 
OF Highuobe. 
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trocar, as it will enter the cheek if directed too far anteriorly, and the 
orbit if too far superiorly. • 

Transillumination. — Transillumination of the sinuses is an im- 
portant aid in the diagnosis of empyema. It was first used by Voltolini 
and was developed by Heryng. Since then numerous investigators 
have added to the efficiency of the procedure. The diagnosis of empy- 
ema by transillumination alone is not accepted by modern rhinologists. 
Normal sinuses will transmit the light with a certain intensity, which 
is greatly reduced by the presence of pus, but which may be intensified 

when a 
mucocele 
or cyst 
has thin- 
ned the antral wall by pressure. The ex- 
amination should be made in a dark 
room and the light should not be very 
bright, as a light can be increased in 
intensity to penetrate any contained fluid. 
A darkened area can be observed over the 
affected side and the patient will notice 
the absence of light reflex in the eye of 
the same side. Certain sources of error 
must be held in mind in determining the 
value of the examination — as the imperfect 
symmetry of the two sides — for the smaller 
the cavity the less light is transmitted. 
Thickened lining membrane or thickened sinus walls will likewise 
diminish the intensity of the reflex. Dental plates obstruct the light 
and should be removed before transillumination. Knight reports a 
case of suppurating dentary cyst that was very confusing in making 
a diagnosis. There are many lamps now’^ in use for transilliimination, 
all of which will serve the purpose. It is not necessary to have a high- 
power light, as that would counteract all the advantages of the method. 
Transillumination is not so serviceable in the diagnosis of empyema 
of the other sinuses, but should be used upon the frontal sinus, for 
here it is an aid in diagnosis (Plate IV.). 

Treatment. — After the diagnosis is established the question of 
treatment arises. In considering the method of treatment three 
points must be determined: 1. Is a disejised tooth the cause of the 
trouble or is it entirely of nasal origin? 2. Is the infection of recent 
• origin, resulting in the acute empyema? 3. Is the infection of long 
standing and lias it involved the mucous membrane lining the sinus? 
If of dental origin, the tooth wffiich occasions the trouble must be 
removed, the infection treated with iodin, etc., and the wound per- 
mitted to close as early as possible. If the condition is acute and the 
teeth are apparently sound, an effort should be made to overcome 
the difficulty through the ostium by using Hartmann^s cannula. If 
the drainage obtained by this method is not sufficient, a counter-opening 



Fir,. 265. — Abrahams' An- 
trum Trephining Burrs. 
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with Myles* or Abrahams’ trocar should be made in the inferior fossa, and 
irrigation be performed through the cannula. If necessary an opening 
may be made with the trocar in the middle meatus also, thus giving still 
better drainage. A tendency to occlusion by granulation tissue must 
be overcome by constantly enlarging the opening with some biting 
forceps (Kerrison’s or Myles*). In the majority of instances a cure 
can be effected by careful and continuous irrigation. If, however, 
such efforts fail and there is reason to suspect that the mucous mem- 
brane lining the cavity is affected, the more radical procedure, described 



Fir,. 266. — Kerrison’s BoNE-cnriNO Forceps. (Barnhill anti Wales.) 


as the Caldwell-Luc operation, in which general anesthesia is a(lvisal)le, 
should be performed. 

First Step. — 1. Pack the cheek and the space l)etwcen the lip and the 
lower jaw with gauze to prevent, as far as possible, the escajie of blood 
into the mouth, and also to check the salivary secretions from this 
area. 2. Make an incision in the gingivolabial fold from the second 
incisor to about the first molar, through the mucous membrane and 
periosteum. To insure the subsequent closure of the wound by sutures, 
it is well to have sufficient flap for this purpose attached to the alveolar 
process. 3. Elevate the periosteum with a blunt elevator well upward 
and backward, until ample room is secured for entering the canine 
fossa with ease. 4. Enter the canine fossa with a gouge, the direction 
of w’^hich should be backward and outward. A dental burr may be 
likewise employed for this purpose. After entrance is gained, the 
opening should be rapidly enlarged until it is of sufficient size to admit 
the little finger. 5. Rapid curetment of all granulation tissue, 
polypi, or diseased mucous membrane should now be performed. 
At this point free hemorrhage is likely to occur and can only be con- 
trolled by the removal of all granulations or diseased tissue. For 
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this purpose the curets designed by Coakley are very serviceable, 
being so made that the many angles of the jftitrum can be cleaned out. 
Examination should then be made for necrotic bone, which, if present, 
should be removed. Frequently septa are found within the antrum, 
walling off angles of the cavity which harbor septic material. These 
should be broken down and the granulations cureted away, for if 
allowed to remain they will act as new foci for suppuration. The 
antrum should be connected with the nasal chamber by cureting away 
the nasal wall of the former. The antral wall must be lowered until 
it is level with the nasal floor. The mucous membrane should now 
be made into a flap which may have its attachment anteriorly and 
thus cover the anterior wall of the antrum; or, preferably, it may 
retain its attachment to the floor of the nose and be made to line the 
floor of the antrum. This flap of mucous membrane may l)e anchored 
witli a catgut suture to the periosteum, if any remains, or it may be 
held in position with gauze packing. This packing should be free 
from the nasal entrance inward, so that the mucous membrane is held 
in position during this act. Lastly, suture the gingivolabial inci.sion 
with catgut, employing a (continuous rather than an interrupted suture. 

A Iter-treatment . — Liquid alimentation should be given for the 
first five days and no effort at speaking should be permitted, for both 
eating and speaking necessitate some movement of the lips and this 
tends to retard the union of the gingivolabial wound. Remove the 
gauze in forty-eight hours and replace by packing without irrigation. 
There may be some pain in the teeth ami also some infra-orbital neu- 
ralgia due to the disturbance of the dental' and infra-orbital nerves, 
but this will disappear in two or three days. The dressing should be 
done every other day until the discharge is comparatively small, 
when a longer interval may l)e permitted to intervene. The quantity 
of gauze packing should be lessened daily. If the ethmoidal and 
sphenoidal sinuses are involved in addition to the antrum, they should 
be carefully cureted through the antrum. 

Mucocele is frequently the result of chionic catarrhal inflammation 
of the mucous membrane lining the antrum, but it may be due to the 
occlusion of the mucous ducts in the glandular structure of the mucous 
membrane. The tumor may be single or multiple and is made up of 
low-grade epithelial cells, some blood-corpuscles, and a large amount 
of fluid material containing considerable mucin (Kyle). 

Symptoms . — Pressure symptoms are present just as with retained 
pus, but without the systemic manifestations of pus intoxication. 

Treatment . — Curetment is the only trustworthy method of treat- 
ment. It may be performed through the canine fossa or through 
the inferior meatus of the nose. 

Foreign Bodies in the Antrum. — These may be classified as 
animate and inanimate. The inanimate objects are usually dental 
burrs, cannulas, drainage-tubes, cotton, etc. Under this head may 
also be classified pieces of broken bone, loose teeth, and pieces of steel 
or lead from injury. 
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Treatment , — For the successful removal of foreign bodies from the 
antrum it is necessary to make a wide opening through either the 
canine fossa or inferior meatus of the nose. Kfforts to float the body 
within reach of the forceps by filling the cavity with water are made 
with difficulty. Injections of weak carbolic acid or formalin will kill 
any animate object, and frequent douching with antiseptic solutions 
through a moderate-sized opening in the inferior meatus of the nose 
will relieve all the subsequent symptoms. 

Tumors of the Antrum. — Tumors of this cavity occur infrequently. 
Polypi and osteoma are the benign growths most frequently encoun- 
tered. Both sarcoma and carcinoma may involve the antrum either 
primarily or secondarily. (See chapter on the Jaws.) 

Ethmoid Sinuses. — Owing to the anatomic relation of the 
ethmoid cells to the sphenoid sinus behind, the frontal sinus above, 
and the maxillary sinus laterall}', these cavities are peculiarly subject 
to the inflammatory and purulent conditions existing in any of these 
locations. The natural drainage of the anterior cells is at about the 
same location as that of the frontal and maxillary sinuses, so that 
infective material discharging from either of these two can readily 
be forced into the ethmoid cells by blowing the nose. The same is 
true with regard to the opening of the sphenoid sinus and the posterior 
cells. The thinness of the investing membrane and the intercellular 
structure adds to their susceptibility to infection, and the fre(]uency 
of turbinal turgescence occasions in the same degree of frequency oc- 
clusion of their natural drainage. The presence of nasal growths or 
marked deflection of the septum frequently prevents free drainage 
of these cells and creates a catarrhal inflammation of their lining mem- 
brane, which engenders infection. The catarrhal inflammation may 
exist only so long as the rhinitis which causes it remains; or, if this 
be due to a growth, until the latter is removed. There is usually head- 
ache with the pain referred to the po.storbital region, some lacrima- 
tion, and a discharge in excess of that of an ordinary rhinitis. The 
inflammation may subside spontaneously or may become purulent. 
The latter condition may lie acute or chronic. 

Purulent Ethmoiditis. — Etiology , — Pundent ethmoiditis may occur 
as a sequence of simple catarrhal inflammation or may be due to a 
direct extension of the purulent condition in any of the adjacent sinuses. 
The pre.sence of nasal growths, anatomical displacements, or morbid 
conditions causing obstruction to proper drainage of the cells, with 
retention of their natural .secretion, will favor infection. Syphilitic, 
scrofulous, or tuberculous individuals seem particularly susceptible. 
Traumatism is responsible in some cases and an abscess of the septum 
may occasionally cause it. Foreign bodies, either animate or inanimate, 
and phosphoric intoxication are given as remote causes of empyema 
of these sinuses. There are certain diseases which apparently predis- 
pose to ethmoidal suppuration, as erysipelas, influenza, and other 
infectious diseases. 

Symptoms . — Purulent ethmoiditis is most frequently unilateral, 
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though often bilateral. Some cases are peculiarly free from pain, 
the only distressing symptom being the pdl-sistent and constant dis- 
charge of pus from tlie nasal chambers. Pain, if present, is referred 
to the postorl)ital region of the eyeball and, as the disease progresses, 
extends from the infra-orbital to the frontal region and is of a deep- 
seated, dull character. The purulent discharge may be fetid and can 
sometimes be caused to flow by pressure upon the eyeball of the affected 
side. Inspection of the nasal chamber reveals a thin line of pus issuing 
from beneath the middle turlnnate, and this may accumulate sufficiently 
to fill the major part of the middle meatus. With the patient in the 
i*eciim])cnt position the pus flows into the nasopharynx and later 
makes its way into the stomach, causing naiisea in the morning and 
leading to gastric; trouble. If occlusion prevents the exit of the pus 
the eyelids become edematous, there may be lacrimation, with the 
eyeball reddened and l)ulgcd; and in some cases fixation of the globe 
takes place. Difilopia or even blindness may occur. Impairment of 
the sense* of smell is frecpient ; oc(;asionally it is lost. There is great 
physical depression and tlie symptoms of infection arc manifested In' 
chill, intermittent tem|)erature, and sweats. In neglected cases an ab- 
scess may form at the inner caiithus of the orl)it, due to the pus break- 
ing through the l)ony walls of the latter into the soft tissues, which in 
time may form into a permanent fistula at the inner canthus of the eye. 
Meningitis not infreciuently follows purulent ethmoiditis, due either 
to the extension of the purulent material along the lymphatics or 
veins Ictiding to the meninges or to the direct extension of the pus 
through a ne(;rotic area on the floor of the anterior fossa. As a com- 
l)lication there may follow either a persistent fistula or loss of the 
eye on the affected side. Death sometimes occurs from meningitis. 

Operations . — There are four routes by which the ethmoid sinuses 
may be reached and drained: (1) Through the nose, by either the nat- 
ural route or by an artificial opening made possible by the removal 
of the middle turbinate; (2) the external route through the orbit; 
(2) through the frontal sinus; (4) through the maxillary sinus. 

Intranasal Route. —Roinove all the polypi blocking the nasal cham- 
ber and remove; also the major part of the middle turbinate with a 
snare. This will give unobstructed vision of the bulla ethmoidalis 
and the outer walls of the cells. The V)ulla and outer walls should be 
broken down with a curet or Griinwald’s forceps and all the detritus 
and contained material thoroughly cureted away. The intercellular 
partitions should also be broken down, thus (‘onverting the space into 
one large cavity. This is necessary only when the disease is of long 
duration and the operator is satisfied that mere drainage with irrigation 
will be insufficient to perfect a cure. Dry gauze packing should be 
introduced into the cavity with only sufficient pressure to control the 
hemorrhage. Hydrogen peroxid or irrigation should by no means 
be employed after tliis operation. The peroxid tends to force the 
infective matter through some of the lymph-spaces or along the venous 
paths to the meninges, thus inviting meningitis. The dressings should 
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be removed permanently on the next day, so that gravity can drain 
the cavity. Local anesthesia is all that is necessary in these cases and 
adrenalin chlorid (1 : 1000) should be applied to control the hemor- 
rhage. The patient should sit up, for in the recumbent position the 
location of these cells and their adjacent structures is not so easily 
recognized. 

The second method is by the orbital route, and is pursued in cases 
presenting a tumor or a fistula in this locality. The advantages of 
this route are: (1) It is the most direct way to the ethmoid cells; (2) 
it enables the operator to have the location of the tlisease directly 
under his observation and to sec every part that he curets away; 
(8) better drainage is secured when the ethmoidal space has an opening 
externally as well as within the nasal chamber; (4) it offers a better 
opportunity for entering the sphenoid, if this cavity is involved, and 
likewise affords an opportunity to explore the frontal sinus. 

Technic of the External Operation. — Here, as in the other operation, 
the nasal chandler must be cleared of polypi or other growths, and 
the anterior two-thirds of the middle turbinate must be snared off. 
This should te done under cocain anesthesia some days prior to the 
external operation. For the major operation general anesthesia is 
neces.sary and a posterior nasal plug should be introduced. The head 
shoidd be placed in the Trendelenburg position. A curvilinear incision 
is made at the beginning of the supra-orlutal notch and extending 
just beneath the supra-orbital ridge to a point midway between the 
inner caiithus of the eye and the junction of the nasal and frontal bone; 
then curving downward and outward nearly to the infra-orbital foramen. 
This incision is carried through the skin and periosteum. The latter 
with its overlying tissues is then elevated from the orbit until the os 
planum is exposed. If there is a fistulous opening it should be followed 
with the curet until all necrotic bone is removed and the ethmoidal 
cells are entirely cureted away, leaving a clean cavity back to the 
sphenoid. If tliis cavity is involved it also should be freely opened 
and cureted. Should there be no fistula to govern the direction taken 
by the curet, the operator should begin with the gouge upon the os 
planum and enter the ethmoids by this route. After the anterior 
and posterior ethmoid cells have been converted into one cavity, and 
the exploration of the sphenoid and frontal sinuses has satisfied the 
operator of their non-involvemeht, the cavity is lightly packed with 
a sterile or a weak formalin gauze carried out through the nasal cham- 
ber (provided there has been no orbital fistula previous to the operation). 
The external wound is then sutured with interrupted silk sutures. 
If, however, there has been an orbital fistula or an abscess, it is well 
to leave a small drainage in the external wound, as well as one in the 
nose. This external drainage will not complicate matters much nor 
materially interfere with the proper closing of the wound. A little 
sterile vaselin added to the external dressing and a Velpeau bandage 
around the head completes the operation. 

After-treatment . — Conservative operators counsel against too free 
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and reckless operative procedure in this locafity. The proximity of 
the brain and the many channels through iwhich infective material 
may travel thereto should produce extreme caution in the operator 
and incite hini to a guarded answer as regards prognosis. Many deaths 
have resulted from operative procedures upon the ethmoids, and owing 
to their location they should be considered the most dangerous sinuses 
to be entered and cureted. 

Diseases of the Sphenoidal Sinus. — Because of its inacces- 
sible position the surgery of the sphenoidal sinus was neglected for a 
long time, and was considered to be within the field of the ophthalmol- 
ogist rather than that of the rhinologist. The anterior wall of the 
sinus — the one with which the rhinologist is mostly concerned — is ex- 
tremely thin and presents two areas for surgical consideration. First, 
a concealed portion directly behind the posterior ethmoidal cells; and 
second, a nasal area which is visible to the operator and is the proper 
site for intervention. In the anterior wall is found the ostium and 
likewise the spheno-ethmoidal recess of Zuckerkandl. The ostium is in 
the superior part of the anterior sphenoidal wall and, like that of the 
antrum of Highmore, acts unfavorably to the drainage of pus from the 
cavity. It is oval in form and measures from 3 to 5 mm. in its greatest 
vertical axis. The superior wall of the sinus is likewise thin, but is of 
compact bone and supports the anterior wall of the brain. The other 
wall is one which concerns the ophthalmologist and is the site of oculo- 
orbital complications. As in the other sinuses, there may be acute or 
chronic catarrhal inflammation, which may become infected and 
produce an empyema. Doul)tless a catarrhal state frequently exists 
in the sphenoid, occasioning considerable nasopharyngitis, headache, 
and general symptoms of malaise, but clears up without particular 
attention being directed to it. Empyema, liowever, is a more serious 
(consideration, and it is doul)tful if this ever clears up entirely without 
surgical interference. 

Symptoms. -Pharyngitis is frequently caused by the purulent 
material discharging over the surface of the pharynx, accompanied 
by purulent expecctoration and disturbance of taste. Nervous mani- 
festations are frequently present, as vertigo, neurasthenia, violent 
headache referred to the occiput and postorbital region, and neuralgia 
of the infra-orbital nerve. There is general disturbance of digestion, 
with vomiting in the morning, diarrhea, loss of weight, etc. Not 
so infrequently as might be supposed there results a l[)asal meningitis, 
the cause of which remains obscure until an autopsy is made. Ocular 
troubles are frequent, as photophobia, amblyopia, loss of accommoda- 
tion, and involvement of the optic nerve. Inspection of the nasal fossa 
reveals pus in the superior meatus and there may be mucous pol 3 ^pi 
present. Posterior rhinoscopy may reveal pus upon the nasopharynx 
and the anterior wall of the sphenoidal sinus. Tinnitus auriiim is 
present in a few cases and vertigo is frequently noted. If the pus is 
retained the pain is intensified and is of a throbbing character, simula- 
ting abscess-formation. The patient passes sleepless, restless nights, 
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accompanied with fever, sweats, and chills. The ophthalmoscope 
shows choked tlisc, which is an important diagnostic point. Unless 
the pressure is relieved the contained pus will break through the sinus 
wall at the point of least resistance, which is usually at the site of the 
ostium, but occasionally it breaks through the roof, causing fatal 
suppurative meningitis. The sinus may be reached with a i)r()be or 
catheter, entering at the ostium, anti evidences of pus may be seen 
upon the point, thus deciding the question of emi)yema. The bt^st 
method of probing the sinus is by means of a flexible j)robe bent at a 
slight curve and passed into the nasal fossa with the convexity upward. 
The point follows the roof of the nasal cavity along the cribriform i)late, 
between the middle turbinate and the septum, until it strikes a resistant 
plane which is the anterior face of the sphenoidal sinus. Here the 
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operator .searches for the ostium by moving the prol)C in various direc- 
tions, until it enters easily into a cavity, which from its depth leads 
him to believe he has entered the cranial fossa, but upon closer probing 
he finds the cavity to average about l.o cm. in depth. The proVie 
may be seen in the ostium by means of posterior rhinoscopy. The 
distance of the anterior .sinus wall from the nasal orifice is about 7^ to 
8 cm., and the depth of the sinus is al)out l\ cm. 'The route I)y which 
the operator may gain entrance to the sphenoidal sinus is determined 
by the involvement of adjoining sinu.ses. If the sphenoid alone is 
involved the route is na.sal, as is also the case if the ethmoid cells are 
also involved; but if the frontal, .sphenoifl, and ethmoid sinu.scs are 
involved the route should be through the frontal .sinus; while if the 
maxillary .sinus and .sphenoid are involved the route .should be through 
the canine fossa and the antrum of Highmore. 

Preliminary Operations. — Remove all polypi from the nasal 
chamber and also remove the middle turbinate. After this has been 
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done the operator can frequently see the anterfbr’wall of the sphenoidal 
sinus. This procedure should be carried qut some days before the 
major operation, as it lessens shock and also permits free drainage of 
the cavity after operation. The instruments necessary for this opera- 
tion are a probe, curet, and biting forceps. Bryant’s curet is very 
serviceable in this operation, but the Griinwald sinus set (Fig. 267) will 
materially aid the operator if there are polypi within the sinus. Griin- 
wald’s forceps ai*e likewise the best for biting away the anterior wall 
of the sinus. 

The Technic . — Introduce the probe into the ostium and leave it in 
situ. Pass the curet along the border until its “nose” is against 
the ostium of the sinus; it is then perfectly safe to curet downward 
and backward, breaking away the thin anterior wall to the floor of the 
sinus. If it is desirable to enlarge the opening above or laterally the 
Griinwald or Kerrison forceps can l)e introduced and as much of the 
sinus wall pinched away as is desirable. The cavity itself should be 
freed of any jiolypi oi* broken-down tis.sue. Should there be necrosis 
of the posterior wall or roof, care should be exercised in cureting it 
awav, for there is danger of 
j)erforating the walls of the 
sinus. Other methods of en- 
tering the sinus have l)een ad- 
vocated l)y different operators. 

Frontal Sinus. — There are 
two cavities between the two 
l)lates of the frontal bone, 
separated by a thin, bony se]> 
turn, each of which constitutes 
a frontal sinus. These are 
seldom of equal size and the 
dividing septum only occasion- 
ally marks the median line. 

Each sinus has an anterior 
wall, which is the external 
table of the frontal bone; a 
posterior wall, which is the 
inner table of the frontal bone; 
and an inferior wall or floor, 
which is the roof of the orbit. 

The sinus on one side may vary 
from being mere cancellous 
tissue to a large cavity occupy- 
ing the entire space usually occupied b}^ the two sinuses. The sinus 
communicates with the nose by the infundibulum or nasofrontal canal, 
which opens high up under the middle turbinate in the middle meatus. 

This sinus, like the others, may be the seat of acute or chronic 
catarrhal inflammation or it may become infected, giving rise to acute 
or chronic suppuration. In the latter case there may be polypi present. 

VOL. Ill — 28 
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The catarrhal conditions are usually the out(*oine of a rhinitis or the 
sequence of grip. Tlie sinuses may become infected during or following 
the exanthemata, and also by extension of pus from adjoining sinuses. 
The symptoms for the catarrhal conditions are frontal headache upon 
the side affected; vertigo, particidarly when stooping; tenderness on 
pre.ssure. especially in the internal orbital angle and also upon percus- 
sion over the frontal region. If there is empyema present there will 
be, in addition to the symptoms mentioned, a thin stream of pus in 
the middle meatus, which, if wiped away, will return if the head is 
bent forward and retained in that position for a few minutes. There 
are also certain constitutional symptoms that generally accompany 
this condition. These are foul breath, a bad taste in the mouth, a 
slight odor to the nasal discharge, some temperature with chilly sensa- 
tions at times, and a general feeling of lassitude. Transillumination 
shows a shadow on the affected side. An emi)vema can continu(» for 
years without creating .sufficient disturbance to make the patient 
consent to an operation, but there are .symptoms which ari.sc* that 
demand an immediate operation, .such as convulsions, coma, high .el(‘va- 
tion of temperature preceded by chill, the evacuation of the j)us into 
the orbit, or any external evidence that the i)us has l)roken through 
the bony walls. 

Treatment. — In the catarrhal conditions relicff may l)e obtained 
by shrinking the hyperemic tissues with local aj)plication.s of adrenalin 
chlorid solution (1 : 1000). followeil by copious irrigation with hot 
saline solution. An inhalation of .steam containing the vapors of 
alcohol, menthol, ol. pini pumilionis, and milk of magnesia gives most 
gratifying results. Should the .sinus become infected during the 
catarrhal stage, more efficient drainage may Ix^come necessary, and 
then the anterior tip of the middle turbinate should be removed and 
any granulation tissue blocking the na.sofrontal duct should be cureted 
away. A bent catheter can be passed into the sinus and the interior 
be irrigated, although I consider this method of treatment as freciueiitly 
inefficient and in many instances practically impossible. There have 
been many in.struments devised to render the internal operation efficient 
and .safe. Ingal.s, of (’hicago, ha.s devised a small trephine which fits 
over a probe previously introduced into the sinus, which .serves to 
guide the trephine along a proper course in its entrance into the cavity. 
This approaches a safe intranasal method nearer than any other so far 
submitted. When granulation tls.sue fills the .sinus, or necrotic bone 
exists in its walls, or polypi have formed from disea.sed mucous mem- 
brane, nothing .short of some external operation will overcome the 
condition. As long ago as 1793, trephining the frontal sinus for empy- 
ema was advocated and practised by Calllsen, and the numerous opera- 
tions .since that time for the .same condition have been only modifications 
of the original simple trephining. Formerly a temporary re, section of 
the anterior wall of the sinus was made, after which the bone flap was 
replaced, and in many instances recovery took place without great 
deformity. 



DISEASES OF THK ACX’KSSOKY SIXL’SKS. 


435 


The Oijston-Luc operation has for its object the partial rempval 
of the anteri()r wall of the sinus, enlargements of the nasofrontal canal, 
and drainage from the sinus into the nose. The objection to this 
operation is the imperfect drainage given to the ethmoid region, and 
the limited view afforded of a large sinus which may be filled with 
numerous s(;pta closing off infective areas. Turner has also called 
attention to the fact that in the history of 23 fatal cases, the Ogston-Luc 
operation was i)erfornied in 17. 

The technic is as follows: General anesthesia is administered. 
The postnasal sj^ace is packed with sterile gauze and the head sup- 
ported in a moderate Trendelenburg position. The eyebrow is shaved 
and the field of operation surgically prepared. The eye is covered 
with antiseptic dressing. A curvilinear incision is made through 
integument and periosteum, beginning just above the nasofrontal 
suture and following the curve of the l>row to the external orbital angle. 
The external table of the frontal l)one is well uncovered by the use 
of a periosteal elevator and the wound held apart by retractors. Care 
is taken not to injure the supra-orbital nerve more than can l)e helped. 
To locate the j)oint of entrance pass a vortical line through the middle 
of the nose and draw a second line perpendicular to this one and tangent 
to the superior arch of the orbit. At a distance of 1 cm. from the 
intersection of these two lines upon the horizontal line is the point of 
election for entering the frontal sinus. Entrance is gained by the use 
of a small gouge and a mallet. After the outer table is penetrated a 
grayish membrane is noticed lining the cavity which can l)e easily 
depressed with a probe, and if ruptured is followed by the evacuation 
of pus when empyema is ])resent. The bony opening is made of just 
sufficient size to permit of free and thorough curetage of the sinus. 
If the opposite sinus is suspected the bony septum is chiseled away 
sufficiently to make the diagnosis, and if this cavity is involved a 
similar o])eration is performed on that side. The nasofrontal canal 
is then cureted and enlarged anteriorly until sufficient drainage is 
assured. A wick of sterile gauze is then pulled through the nasofrontal 
canal from the sinus into the nose. A catheter devised by Panas 
facilitates this procedure. After the drainage is in place the external 
wound is closed with interrupted sutures of silk and dressed with 
iodoform gauze. The internal dressing is removed in about forty-eight 
hours and a mere strip of gauze is introduced. No peroxid of hyilrogen 
is used in such a case, but a normal salt solution may be used at 
each dressing. Some tumefaction of the upper eyelid usually follows 
and possibly some extravasation into the orbital tissue, but this 
soon disappears. 

Jansetis Operation . — A curvilinear incision is made just above and 
parallel to the eyebrow, beginning at the external orbital angle and 
terminating at the middle of the root of the nose. The root of the 
orbit or floor of the sinus is exposed by removing the ' tissues and 
periosteum with the periosteal elevator. The inferior wall of the frontal 
sinus, representing its floor — which is the roof of the orbit— is then 
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rcn^oved with a gouge and bone forcej).s. Free access is thus given 
to the ethmoid cells, which are removed if diseased. The sinus is cu- 
reted and the na.sofrontal duct is enlarged. Drainage is introduced, 
leading into the nose, and is also placed at the lower internal angle 
of the wound. The orbital fat is relied upon to fill the excavated sinus. 
If the sinus is large and has many bony septa, difficulty is experienced 
in properly cureting it. The same method of aftei'-treatmeiit is pursued 
here as in the other cases. 

Killinn's Operation . — The operation which now recommends itself 
to most operators and which is being pursued with the most gratifying 
results is tliat of Killian.® The general preparation of the patient is 
the same as in any of the operations described. The brow is not 



Fio, 260. — Killian’s Opkkat’on. 

First step: Showing line of ind.^iioii with .••light t mii.sv«*rse ruts. Tlii.s initiiil iiiri.sioii i.s iimcle 
througli the .soft striirture.s to the periostomii. 

shaved, but is clipped, and the incision is made through the hair line 
of the brow' from the temporal extremity of the orl)it to the root of the 
nose, dividing the nasal section of the musculus (piadratus in the (lenter 
of the frontal process of the superior maxilla. It ends in an oblique 
curve outw'ard l)elow- the base of the nasal l)one. The line of incision 
(Fig. 269) is marked by slight transverse cutaneous cuts, which enables 
the operator to properly coapt the flaps of the wound after operation 
and to lessen the tendency to deformity. After this primary incision 
is made through the soft parts to the periosteum the soft tissues are 
lifted away from the periosteum, uncovering the external plate of the 
frontal bone above, the arch and the roof of the orbit below, and the 
nasofrontal suture beyond the median line. 
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Second Step {Periosteal Incisions). — (a) An incision is made through 
the periosteum, parallel to the supra-orbitsil margin and 5 to 6 mm. 
above, and extending from the temporal end of the eyebrow to the 
beginning of the root of the nose at its central point, (fe) A second 
periosteal incision is made by beginning just median to the attachment 
of the pulley of the superior oblique muscle and following the line of 
the cutaneous incision to its extremity (Fig. 270). The periosteum 
is then elevated from the superior incision over the entire anterior 
frontal wall; and from the inferior incision is elevated downward, ex- 
posing the inner and superior third of the orbit. These elevations 
leave a strip of periosteum covering the site of the bony arch to be left 



Fu;. 270. — Kim.ian’s Opeuation. 

Sppoiul strp: Slmwi!!*; soft tissues retracted, and lines of periosteal incisions. 

for the j)urpose of sustaining the soft tissues after closing the wound. 
It also gives nourishment to the bone beneath. 

Third Step . — Knter the sinus by means of a gouge and mallet just 
above the piece of bone included between the periosteal incisions 
and expose the mucous membrane, but be careful not to rupture it. 

Fourth Step . — With a probe gently ascertain the extent of the 
sinus by passing it between the bony wall and the lining mucous mem- 
brane. 

Fifth Step . — By means of a gouge and mallet excavate a groove 
through the external table from the first opening into the sinus to the 
external extremity of the sinus. This groove will then permit of the 
free use of the chisel in removing the remainder of the bony covering 
of the sinus without endangering the arch, which it is desirable to 
retain intact. The entire bony covering of the sinus is thereby removed 
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and considerable care is taken to uncover properly the angles of the 
sinus. 

Sijctk Step . — Thoroughly remove all contents of the sinus and its 
mucous membrane, also break down all bony septa existing, so that 
a free inspection of the sinus may be made throughout. Hemorrhage 
will frequently be profuse until all granulation tissue is removed. 

Sevetith Step . — Remove the floor of the sinus without injury to the 
supra-orbital margin which entei*s into the arch of l)one left in situ. 
This proceilure ma}' best be accomplished by the operator’s standing 
behind the patient’s head and chiseling from above downward. The 



F'k;. 271. — Kilm.a.n’s Opkkation. 

Showiii); po.>itiori of chisel for removal of Hoor of sinus. Also extent of hone removed for entrance 

into ethmoidal cells. 

bone is thin and can easily lie removed without endangcjiing the contents 
of the orbit (Fig. 271). 

Eighth Step . — Remove the frontal process of the superior maxilla 
and the remaining part of the floor of the sinus. This may lie done 
without injury to the nasal mucous membrane, which is made into a 
flap in the following manner: Perforate the membrane hy a pointed 
scalpel at the edge of the nasal bone. Then by means of a probe- 
pointed scalpel continue the incision upward and backward 0.5 cm. 
below the cribriform plate; then downward. This flaj) is tongue-shaped, 
is turned outward, and used to cover those parts of the wound facing 
the nasal cavity. This establishes a permanent communication be- 
tween the frontal sinus and the nose. With care in the removal of 
the V)one overlying this mucous membrane a large flap may be obtained 
which will serve a good purpose. 
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Ninth Step . — Remove the ethmoid cells, both anterior and posterior, 
if diseased; also the middle turbinate. Libewi.se remove the anterior 
wall of the sphenoid and caret this cavity if it is involved. Griin- 
wahrs forceps are serviceable in performing this operation. In order 
to reach the posterior ethmoid cells and the sphenoid it is frequently 
necessary to (jhiscl away a part of the nasal bone on the side involved. 
This does not complicate the general healing of the wound. 

Tenth Step . — Irrigate the wound with salt solution and dust with 
iodoform. Run a gauze wick from the temporal extremity of the 
frontal sinus into the nasal chamber through the frontonasal duct and 
terminate at the nasal vestibule. The incision is then sutured with 
the expectation of primary union. Care is exercised in the coaptation 
of the two lii)s of the wound ami the little cuts previously made across 
the first incision materially aid in this matter. 

After-treatment. -Place the patient on the healthy side. Give 
strict orders that he shall not blow his nose, but must aspirate the 
secretion flowing from the wound. Dressings must l)e made daily, 
l)ut no irrigation must be used. The gauze packing is removed on the 
second day and the sutures on the fourth or fifth day. Care of the 
wound internally must be continued over a period of two to six months. 
This after-treatment is tedious and the granulations constantly spring- 
ing up must be cut down with strong silver nitrate solution. Even 
fused nitrate of silver on a j)robe is necessary in many instances. De- 
formity frecpicutly results from this operation in the form of a depres- 
sion superior to the bony arch which is left to supi)ort the tissues. 
This depression may l)e filled in by the sul)(*utaneous injection of 
paraffin, correcting the deformity. A soft, mushy condition may be 
felt in the angle of the orbit for a long while after the operation and a 
fistula sometimes forms at this point. 

Foreign Bodies. -Chronic catarrhal or suppurative inflammation 
is frecpiently excited by the presence of some foreign bod\', as a button 
or shot, a i)ie(re of metal, or a spicule of bone. The wound at the time 
of the accident may be j^erfectly aseptic and healing may take place 
without incident; but in after years the foreign body causes an inflam- 
matory condition which becomes infected, giving rise to an empyema. 

Tumors. — Neoplasms of the frontal sinus arc less frequently met 
with than in any of the other sinuses. Cysts, osteomata, and fibromata 
have been reported, of which cysts are the most frequent. Malignant 
growtlis are rare and usually invade the sinus secondarily, their origin 
being in some other location. 

THE NASOPHARYNX AND TONSILS. 

Anatomy of the Pharynx. 

That portion of the throat between the posterior nares and the cricoid 
cartilage is termed the pharynx. It is subdivided for convenience into 
the nasopharjjnXf or upper part, which terminates at the level of the 
palate; the oropharijnx, or middle portion, which extends to the vestibule 
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of the larynx; and the lari/ngopharynXy or the lowest portion, which 
opens into the esophagus at the lower border of the cricoid cartilage. 

The nasopharifnx has within its limits the entrances to the Eusta- 
chian tubes, around each of which is a cartilaginous ring covered with 
mucous membrane aiul called the Eustachian promontory. Just pos- 
terior to this promontory is a fossa or depression, called the fossa of 
Rosenmiiller. Occupying the highest and most posterior part of the 
nasophargrix is a mass of lymphoid tissue called Luschka’s tonsil, or 
the third tonsil. This mass of tonsillar tissue lies directly against the 
basilar process of the occipital bone. The posterior nares, or choana', 
open into the nampharipix, and many of the tumors arising from the 
turbinate bones project into this .space. Around the entrances of the 
Eustachian tubes are many small mucous glands, and the fo.ssa of 
Ilosenmiiller is frequently filled with the enlargement or extension of 
the lymplioid structure, called Lu.schka's tonsil. This tonsillar mass 
has no regularity of arrangement, but may be found in j)arallel ridges 
separated by deep fis.sures, or with smooth regular surface, or again in 
clusters of a grape-like appearance. Just where the pharyngeal tonsil 
emerges into the oropharj/nx a small orifice’ appears which leads into a 
pouch known as the pharyngeal bunsa. Recent observers claim that 
this is not a normal anatomical condition. l)ut the result of an inflam- 
matory process. 

The Oropharjfnx, — In this region arc to be described the uvula and 
soft palate, the rctrophari/nx, and the faucial tonsils. The faucial tonsils 
are two in number, obovate in .shape, and symmetrically placed in the 
faucial ring between the anterior and i)Osterior pillars. Above each 
tonsil is a triangular space formed by the faucial pillars, called the 
supratonsillar fossa. The entire sulcus or fossa in whicli the tonsil is 
placed is lined by the amygdalo-epiglottic fold, which in turn is enfolded 
in the superior constrictor muscle of the pharynx. These two structures, 
together with .some fil)rous elements lining the fossa, are all that inter- 
vene between the tonsil and the sheath of the internal carotid artery. 
The ascending pharyngeal and the a,scending palatine are likewise close 
at hand and are of considerable surgical importamre in opei’ating upon 
the ton.sils. The arterial .supply of the tonsil is derived from the facial 
through the a.scending palatine and its tonsillar branches; also the 
lingual and ascending pharyngeal. There arc deep and superficial lym- 
phatics which pass into the upper carotid cervical glands. In addition 
to the faucial tonsils the oropharynx contains aggregations of lymphoid 
tissue at the ba.se of the tongue called the lingual tonsil. This ton.sil is 
less prone to disturbances than the faucial tonsil, but it may become 
hypertrophied and offer mechanical irritation to the epiglottis, and also 
create a hacking cough that is very annoying to the patient. It also 
becomes the .seat of infection resulting in ab.sce.ss, which in many in- 
stances is reported as absce.ss of the tongue. At the base of the tongue 
we may see many varicose vein.s which are usually the accompaniment 
of disordered digestion and constipation. 

The laryngopharynx is the lowe.st division of the pharynx and is of 
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particular interest because of the frequency with which foreign bodies 
lodge in this position. It is also the site* of strictures from burns — 
either from heat or acids. This region embodies both the esophageal 
and laryngeal entrances. 

The retropharynx is the entire posterior wall of the pharynx, from 
Luschka's tonsil to the esophagus. It is protected in front by the 
pharyngeal aponeurosis, which covers the longus colli and recti capitis 
antici muscles and loose areolar tissue. The bodies of the cervical ver- 
tebrte and the basilar process of the occipital bone form the bony back- 
ground. The uvula and soft palate close the nasopharynx during 
deglutition and, with the epiglottis, assist in shutting off the buccal 
cavity during normal nasal respiration. 


Surgical diseases of the Pharynx. 

Traumatic Pharyngitis. Any inflammatory condition of the 

pharynx caused by wounds, foreign bodies, inhalation of vapors, dust, 
or caustic substances may be termed traumatic. The swallowing of 
acids, alkalies, or boiling solutions, or the inhalation of hot air or steam 
will create considerable tniumatism in the tender tissue of the pharynx. 

Syphilis . — Primary syphilis of the pharynx is uncommon, although 
instances are cited of chancre on one of the tonsils; even one instance of 
chancre on the lingual surface of the epiglottis is reported by Krishaber, 
yet the majority of syphilitic manifestations in the pharynx are either 
secondary or tertiary. The pharynx, however, is the favored spot for 
mucous patches and for other manifestations of constitutional syphilis. 

Symptoms of Secondary Syphilis. — There is little more than an 
irritation felt in the throat, which may reach the severity of pain. 
()l)jectively, erythematous or mucous patches symmetrically arranged 
and even approaxdiing symmetry in size are present, or there may be 
an isolated area of erythema which rarely appears al)ove the line of the 
hard palate. A .slight elevation of temperature usually occurs at this 
tiiTK^ and the patient has a dry, hacking cough, due to pharyngeal 
irritation. Following the erythema is the mucous patch, which begins 
as a dusky red elevation and undergoes softening and necrosis. This 
results in a round patch with well-defined borders projecting just above 
the surrounding mucous membrane, covered with a grayish, virulent 
secretion, and this area is surrounded with an areola of inflamed tissue. 
The mucous patch is usuallj" superficial in its involvement, but termi- 
nates frequently in a fibrous scar. 

Tertiary Lesions. — These lesions may be inherited or acquired. 
In the acquired form there may be manifestations seven years after the 
primary chancre or they may not appear for twent}’^ years after. If 
hereditary, it usually occurs after the fifteenth year. The gumma is 
the characteristic lesion, but in some cases there may be a widespread 
ulceration involving the whole pharynx, wiiich is of a malignant, gan- 
grenous nature, with a tendency to speedy death. The gumma may 
form anywhere upon the tissues of the pharynx and is smooth and 
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well ilefined before ulceration takes pla(*e. When the latter occurs 
(which is the rule) the mucosa is rapidly destroyed, the tonsillar pillars 
are eroded, and the velum and soft palate may slouch away entirely 
or be perforated in one or more places. When ulceration takes place 
laterally the deep blooi I- vessels of the neck are occasionally involved, 
giving rise to fatal hemorrliages. Necrosis may likewise involve the 
hard palate, the vertebras and even the base of the skull. The odor is 
characteristic and very foul. Cjuantities of necrotic tissue mixed with 
foul, ill-smelling pus are discharged and fragments of dead bone come 
away in irregular pieces. Large cicatricial areas follow these i)rocesses 
of tlie tertiary stage and partial or complete occlusion of the nasophar- 
yngeal space results, with loss of function. 

Treatment. — The greatest benefit is derived from the internal 
administration of mercury and j)otassium iodid. In fact, no benefit 
from local treatment will result unless constitutional treatment is insti- 
tuteil at the same time. Itecently the hyi)odermic injection of salicylate 
of mercury has given most marvelous results in tertiary and late sec- 
ondary syphilis. No operative measures should be begun until the 
patient has been under constitutional treatment sufficiently long to 
note its beneficial influence. The two surgical features to l)e met are 
the adhesion of the .soft j)alate with the pharyngeal wall and the ])res(»nce 
of iletached pieces of dead bone. The adhesion of the soft j)alate to 
the posterior j)haryngeal wall is a puzzling proposition for the surgeon, 
and the simple separation of these two .structures is sure to result in a 
re-formation of the adhesion. Kollbrunner, Hamilton, and Schadle, at 
about the same time, designed palatal plates of vulcanite, made from a 
ca.st of the nasopharynx, to .serve the purpo.se of preventing the a<lhesion 
of palate and pharynx, after separation, by being worn for six months 
following the operation. Hamilton’" reports 4 cases treated suc- 
cessfuHy by this method. Schadle” cites 1 case treated by an obtu- 
rator of .special design, which appears to be a mechanical device worthy 
of trial. No attempt at correcting the.se defects should ever be instituted 
until the patient is thoroughly under specific medicaition, which should 
be maintained throughout the time that the obturator is worn. Another 
method of overcoming the.se palatopharyngeal constrictions and adhe- 
sions is that of Klsberg, which is to separate the adhesions with a Idunt 
staphylorrhaphy knife, forcing the finger through the opening inlo the 
clioana*, and have the patient maintain the separation by the daily use 
of a hard-rubber palate retractor. 

Tuberculosis. — Primary tul;erculo.sis of the pharynx is extremely 
rare and comparatively few instances are reported. Chappell reports 
1 case where the evidence is unmistakable, and Ihirstow reports 
another, where the circumstances point to primary involvement, but 
there is, in the latter, room for speculation as regards a positive diagnosis. 
Secondary tuberculosis of the pharyngeal structures is by no means so 
rare as the primary, yet out of the many hundreds of phthisical patients 
coming under observation in the large throat clinics, comparatively few 
have involvement above the epiglottis. The frequency of so-called 
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tuberculous hypertrophy of the pharyngeal and faucial tonsils has been 
somewhat reduced l)y the experimentation of ^nodern investigators, who 
have shown that the possible errors of former observers were due to the 
fact that the guinea-pigs ino(;ulated therefrom were prol)ably infected 
by the tubercle bacilli existing in the crypts or folds of mucous 
membrane. 

Symptoms.— There is pain at the site of the process. At first the 
sensation is that of a dry, panihed, or burning ache; this later becomes a 
lancinating pain, radiating toward the car, particularly if the lateral 
wall of the pharynx is involved. Ingestion of food and licpiids irurreases 
the pain, which becomes progressively more intense as the disease 
advances. The voice is thic.k and assumes a nasal quality, while there 
may be a dry, haciking cough. The other symptoms are those referable 
to tuberculosis of the lungs. 

Treatment. — Rest and climate are the most potent factors in over- 
coming this trouble. Nearly every acid has ])een applied to the tuber- 
cidous area with the ho])e of preventing the progress of the disease. 
I0v(Mi cureting the ulcers has l)oen advocated by some. ))ut the present 
consensus of opinion is that cleanliness, rest, food, and climate are the 
essential elements for checking the disease. 

For the following subject‘d -Retropharyngeal Abscess, Ulcers, Ery- 
sipelas, ( Handers, Actinomycosis, Anthrax, Roils, Uarbuncle, and 
Lupus — see Vol. 1. 

Benign Tumors of the Nasopharynx. 

Fibromata. —These are found more freciuently than any of the 
other tumors of the nasopharynx, and differ in no way from the same 
growth in the nasal chaml)ers. They spring from either the periosteum 
or connective tissue of the vault of the pharynx and frequently attain 
great size, necessitating major surgical procedures to remove them. 
Lincoln and Price- Brown have reported cases in which the tumor has 
filled the entire nasopharynx and even entered the cranium. These 
were removed by means of the galvanocauterv. Chevalier Jackson^* 
reports the removal of a fibroma from the nasopharynx of a boy aged 
fourteen which weighed 1270 gr. and had produced pressure atrophy 
upon the superior maxilla to tlie extent of obliterating the antrum. 

Symptoms. — These are postnasal obstruction, cough, headache, 
pain, hemorrhage, aprosexia, earache, deafness, and other minor symp- 
toms accompanying postnasal obstruction. 

The treatment is removal. If the growths are small and peduncu- 
lated it is comparatively easy to snare them off with a cold-wire or gal- 
vanocautery snare. The size of the tumor should decide the method em- 
ployed for its removal. In the 58 cases collected and reported by Lin- 
coln, 38 necessitated some sort of major operation, such as division of the 
hard palate or resection of the superior maxillary bone. Of 14 cases op- 
erated upon by the gal vanocautery, 1 1 were cured and 3 relapses occurred. 
About one-third of the fatal cases died of pneumonia; another third, of 
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the immediate consequences of pneumonia and septicemia; and the 
remaining third after long-protracted septic conditions. Many ex- 
ternal methods have been devised for the removal of these tumors, most 
of which have been abandoned for the less deforming methods of 
removing by piecemeal with the cold snare or galvanocautery, the 
external carotid of one or both sides being first ligated. The ligation 
of the external carotid reduces hemorrhage if it does not entirely 
control it: it also reduces shock and creates in the mind of the operator 
a sense of security which enables him to operate more thoroughly. A 

tracheotomy at the time of operation is an- 
other safeguartl and should always be per- 
formeil if the tumor is of sufficient size to push 
the velum well forward. Chloroform should 
be given through the tracheal tiilie, as it is 
far less irritating to the mucous meml)rane of 
that region than ether, ('hassaignac, Ollier, 
Roux, and Langenbeck have devised methods 
of external operation which apply more to the 
removal of large fibromata within the nasal 
cavities than to those in the nasopharynx. 
XiMaton’s method applies more directly to the 
removal of fibromata in the nasopharynx. In 
large non-pedunculated fibromata, which offer 
no projecting surface to engage the loop of 
wire, it is well to attempt reduction by the 
hypodermic injection of some acid. In my 
own experience monochloracetic acid in satu- 
rated solution has proved effective. A case in 
which several abortive attempts at removal 
had been made yielded satisfactorily to this 
method, and two years after beginning the 
injection there was no evidence of return. 
A syringe especially devised for this purpose 
greatly facilitated the procedure.’'* 

Papilloma. — This class of tumor is rarely, 
if ever, found in the nasopharynx in an un- 
mixed variety. Harris reports a case which 
Fio. 272 .— Harmon Smith’s Occurred in a womaii aged sixty, where the 

Syringe FOR In jKCTiNo Mono- i.x i i. ^ i 

cHLORACETic Acid INTO Naho- attachment was to the posterior and upper 
KiBROMATA. phaiynx. 

Cystomata. — Cysts in the nasopharynx are usually the result of 
some inflammatory condition causing the agglutination of two folds of 
mucous membrane. Four cases of cyst of the pharyngeal tonsil have 
been reported. 

Myxomata. — True myxomata are rarely found in the nasal cavities, 
and are probably never found attached in the nasopharynx. If present 
in the nasopharynx they have their attachment in the nasal cavities 
or project from within the sphenoid cavity. 
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Chondromata. — Chondromata are exceedingly rare, and when 
found in the nasopharynx have their origin hi the nares, usually from 
the cartilaginous septum. 

Osteomata. — These tumors are of infrequent occurrence. 

Malignant Tumors of the Nasopharynx. 

Sarcomata and Lymphosarcomata. — These tumors are by no 
means rare in t he nasopharynx, and spring from the vault of the pharynx, 
the fossa of Rosenmiiller, or from the basilar process of the occipital 
l)one. They may also originate within the sphenoidal sinus and pro- 
ject into the nasopharynx. 

Carcinomata. — The type of carcinoma found in this locality is 
usually an adenocarcinoma. True cancer here would probably be 
secondary to cancer of the vertebra, base of skull, or lateral pharyngeal 
walls. 



Fui. 27'i . — Pl!OTO«KAPH IN 1898. 

(’hild, aged !«ix, aff?ctcd witli iiasopliarynBea adeimids and subject to epilepsy since the age of four. 

(St. Clair Tlioiiison.) 


Adenoids. — When the lymphoid tissue in the nasopharynx becomes 
hypertrophied it is dignified by the name of “adenoids'’ or “atlenoid 
vegetations.” Adenoids may be found in nearly every race, being more 
frecpient, however, in highly civilized races and in regions of low altitude. 

Etiology. — Age , — It is agreed by all authors that adenoids develop 
in early childhood and are most frequently seen between the ages of two 
and fifteen. Occasional instances are reported in infants and the new- 
born, while it is not uncommon to see the condition in adults of forty 
years. Birkett reports an instance of the removal of tonsils and 
adenoids in a man of forty-five. 
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Hcreditif . — Some authors lay great stress ujioii heredity as a factor 
in producing adenoids, and it is fretpiently observed that many children 
in the same family have adenoids, whose parents and grandparents have 
high-arched palates, which condition gives substantial evidence that 
adenoids were present in early life. 

Climate . — Sudden and marked changes in the tem])erature unques- 
tionably predispose to them. Bad ventilation and damp, humid regions 
are also favorable to their growth. 

S3nnptoms. — Tlie same symptoms arc pi-osent which occur from 
nasal obstruction of any character. The voice is “flat” and without 
resonance, resembling that of a child with a cold. The ox])ression is 
dull, the mouth remains open, and the ]>atient becomes a ‘‘iiKnith 



Fir;. 271. — PiioTorinAPii in 1004. 

CViild aKod twplvf. Tliis U same rhild shtiwn in Fii?. hut six yeaM after the removal of 
adenoids and the eessathm of epilepsy. (St. Clair Thomson.) 


breather.'’ The hearing is fretpiently impaired and the child is unable 
to fix his attention on any suliject, a condition to which (luye has given 
the name '^aprosexia.” The che.st does not develop, the patient is 
restless in sleep, and subject to J>ad tlreams and “nightmares.’^ Colds 
are frequent and severe, and frequently the patient is sidiject to head- 
aches, neuralgia, and even chorea. Cough, pharyngitis, and laryngitis 
are also frequent symptoms. 

A positive diagnosis of the presence of adenoids can he determined 
in many instances by the use of the small mirror, carefully inserted 
behind the uvula and depressed so as to liring the structures of the 
nasopharynx into view. Sometimes with children this maneuver is 
impossible and digital examination is then unavoidable. 
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Treatment. — Uruiuestionably there are adenoids, the result of 
systemic conditions — as indigestion, constijilitic)!!, and rheumatism — 
which can be reduced by the proper correction of these ailments. How- 
ever, some surgical method is imperative where the condition is at all 
chronic. Kuropean operators and some of their American colleagues 
elect to remove these growths without an anesthetic. Careful obser- 
vation on the part of com|)etent observers has residted in deploring 
such a method as ])eing unnecessarily cruel and unsatisfactory in the 
results. The use of cocain is likewise to be condemned, as it appears to 
predispose to secondary hemorrhage. 

Anesthetic.— Until recently chloroform has been largely employed 
by competent operators. J^thyl (‘hlorid is largely used al)road and in 
many of the hospitals in this country. Somnoform is another anesthetic; 
which has reccMitly been exi)loited for use in these short oi)orations, and 
so far as time is concerned is ideal, niaintainiug anesthesia sufficiently 
long for the proper removal of tonsils and adenoids, but some cases of 
dangerous depression have attended its use and it has ])ecn abandoned. 
The A. (\ t]. mixture still has its advocates. Nitrous oxid gas alone is 
too short in its action and acts unfavorably in young children, but in 
the opinion ol many opei’ators the gas followed l)y ether forms one of 
the best anesthetics for this purpose. 

Position . — The child should never be anesthetized while sitting up, 
but if the operator prefers this position when operating, no untoward 
effects result if the child is held in this position after the anesthetic has 
taken effc'ct. 

A mouth-gag is introduced on the left side and held well backward 
by the anesthetist. If forceps are used, the left forefinger holds the 
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palate forward while the l)hides of the forceps are introduced behind 
the soft palate, closed, with the tip or nose well up against the posterior 
end of the septum and the handles brought upward to touch the upper 
incisors. The blades are then opened sufficiently to engage all the 
hypertrophied lymphoid tissue of the nasopharynx, and with a twisting 
motion, accompanied with firm pressure upon the handles, the adenoid is 
pinched away. The forceps devised by Knight or Brandagee are the 
best adapted to this work. After the forceps operation a curet is 
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introduced and the nasopharynx is gently cureted until all fragments 
of adenoids are removed. A long, sweeping motion with the curet 
held like a pen accomplishes more good and does less harm than more 
strenuous efforts. Forceps are being less used in this operation, the 
curet only being resorted to. This appears a more reasonable method 
and in the hands of an experienced operator is eiiually efficient. There 
is probably a greater variety of adenoid curets than of any other throat 
instrument, but all are leased upon the same principle. The Gottstein 
curet is the one most commonly employed and no adverse ciiticisrn 
can be brought against it. C'happeirs curet has about the same 
shape ius Gottstein ’s, but has serrations along its cutting border that 
aid materially in engaging atlenoid tissue, aiul when used with a slight 
twisting motion from sitlc to side is very effeefive in removing the growth. 
The operator must be gentle in its use, as it will cut deei)ly into the under- 
lying tissue if too great pressure is employed, (iradle of ('hicago has 
devised an adenotome which is a modification of Schuetz’s instrument, 
anil which in the hands of some operators works remarkal)ly well. The 
instrument is so curved and shaped as to fit the pharynx of an}' child 
above four years old, and the action of the instrument is so rapid that 
it is claimed that anesthesia is unnecessary, as there is but little pain. 

Ihmoirh(uj (\ — Fatal hemorrhage has taken pla(‘e in comparatively 
few cases following this operation. In such instances some j)re(lis- 
po.^ing cau.se has usually existed, and careful inquiry as to the existence 
of hemophilia should emible us to reduce tlie mortality. The hemor- 
rhage can freciuently be controlled by forcibly injecting, with a syringe, 
peroxid of hydrogen through the nares, so that it comes in contact 
with the na.sophaiynx. Applications of tannic and gallic-acid solution, 
or even alcohol, are often effective. Should all tiie.se mea.sures fail, 
recourse to the postna.sal tampon may be re.sorted to. 

Recurrence, — Un(pic.stionably, the.se growths recur at times, even 
when properly removed. This appears to happen more in children in 
whom there is an apparent tendency to hypertrophy of the lymph struc- 
tures. Frequently a recurrence takes place when the growth is removed 
in very young (rhildren, Init this .should not ])revent their removal when 
they produce disturbances in breathing or hearing. 

Tonsillitis, Acute Superficial,— Tonsillitis is an acute inflam- 
matory proces.s of a catarrhal nature involving the mucous meml)iane 
covering the tonsil, and is confined almost entirely to children and 
young adults. Exposure to cold or sudden climatic changes may 
produce this condition, as may also disturbances of digestion, mouth 
breathing, vitiated air, irritating fumes, etc. 

S]miptoms. — These are malaise, headache, stiffness in the muscles 
of the neck and l)ack, chilliness followed by pyrexia, pain on swallowing, 
and reflex pain in the ear. The tonsil is swollen, deep red in color, and 
the uvula and soft palate may be edematous. The voice becomes nasal, 
owing to encroachment upon the nasopharynx by the swollen structures. 

Treatment. — Free purgation should be immediately, instituted. 
Local applications of equal parts of guaiacol and alliolene are frequently 



MALIGNANT TUMORS OF THE NASOPHARYNX. 


449 


effective in lessening]; the intensity of the attack. In the beginning, 
pellets of ice in the mouth and the Leiter coil or an ice-bag, externally, 
is of unquestioned value. Tincture of cdilorid of iron and glycerin (each 
IIO drops), added to a wineglass of water, used as a gargle and then 
swallowed, has been long employed in this condition. If the process is 
of several days* standing, hot applications externally — as flax.seed 
poultices and hot gargles — are better than ice. Ammoniated tincture 
of guaiac (20 drops) to a wineglass of hot milk is a good gargle at this 
stage. 

Follicular Tonsillitis . — In this variety the mucous membrane 
lining the crypts is involved in addition to that covering the tonsils. 
Those tonsils with the greatest number of crypts are tlu? rnoi't su.sceptible, 
and the depth of the crypt likewise bears upon the frecnicncy of involve- 
ment. The same etiologic factors obtain here as in the acute super- 
ficial tyi)c. but the condition is found more fretpiently in tho.se with 
tuber(*ulous or strumous diatheses, or where some .sy.stemic disturbance 
has weakened tlie physiologic resistance of the tonsil. The symptoms 
are al)out the same. Pain is more constant, the breath is foul, and 
there is more gastric disturbance. The crypts become perfect culture- 
tubes of infection, there being present heat, moisture, and absence of 
light to promote germination. Through this metlium morbific germs gain 
entrance to the .system, and many .sy.stemic disturl)ances can be directly 
traced to the diseased tonsil as the starting point. Another interesting 
fact is that one attack of ton.sillitis predisposes to a succeeding attack, 
thus demonstrating a ])ermanent reaction in the re.sisting power of the 
tonsil itself. The site of the crypt is marked by a yellowish secretion 
exuding therefrom while the re.st of the toiLsil has a dark red. edematous 
appearance. 

Treatment. — The internal administration of quinin and salol should 
be immediately in.stituted, and local application of peroxid and water 
.should be followed l)y the application of ecpial parts of guaiacol and 
sweet almond oil. It i> not advisable to cure! the crypts, as it is apt 
to excite rather than dimini.sh inflammation and frequently leads to 
quinsy. 

Parenchymatous Tonsillitis (Quinsy).— In this variety of tonsil- 
litis, the gland sub.stance proper of the tonsil is involved in the inflam- 
matory proce.ss, in addition to the mucous membrane covering the tonsil 
and that lining the (uypts. The symptoms are but exaggerated forms 
of tho.se found in the other two varieties of tonsillitis, and the results 
are nearly the same, except that peritonsillar abscess and quinsy more 
frecpiently follow the paienchymatous tonsillitis. The treatment is the 
same. The phlegmons seem to follow more quickly the last-mentioned 
type, and often the opposite tonsil will develop a quinsy or a peritonsillar 
abscess. 

Few disturbances in the throat occasion more pain than quinsy. 
There is usually a chill followed by high fever and sweats, with pain of 
intense nature on swallowing or on opening the jaw. The voice is thick 
and muffled and there is a peculiar intonation whicb is almost charac- 
voL. Ill — 29 
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teristic of the condition. The patient will frequently go without food 
rather than uiulcrgo the pain of swallowing. The uvula is edematous 
and the soft palate on the side of the involvement is ))rojected forward 
and is tense and red in appearance. The saliva is markedly increased 
aiul drules from the corners of the mouth. The tonsil itself is swollen 
and edematous. 

Treatment. — Flaxseed poultices externally and hot saline gargles 
are the most acceptable to the patient. Scarification gives some relief, 
and an early endeavor to rea(‘h the pus fretpiently evacuates sufficient 
serum to relieve pain, even if there is failure to reach the pus. It is by 
no means an assured fact that the operator is going to strike the pus 
cavity at the first incision. An endeavor should be made to locate the 
point of greatest ten.sion by both sight and touch, as at this point the 
pus will most probably lie found. A sharp-pointed bistoury should be 
used for the incision, with only 4 inch of tlie tip projecting, the 
other half of the blade being protected with a band of adhesive plaster. 
After the incision Is made through the mu(‘ous membrane and the pus 
is located, a pair of nasal scissors can be introduced closed and then 
withdrawn with the blades separated, in this way eidarging the opening. 
Should pus not be reached at the primary incision, some blunt-pointed 
in.strumcnt should be used to puncture in various directions in order to 
locate the pocket, as it endangers neighl)oring blood-vessels to probe 
promiscuously with a sharp-pointed bistoiuy. 

Hypertrophic Tonsillitis. — For clinical purposes this class of 
tonsils is divided into soft and hard, the first being the most freq\ient 
and found earlier in life; while the latter results from rc‘i)eatcd attacks 
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of tonsillitis, and while frequently found in children is moie often seen 
in young adult life. Often the soft form is accompanied with increase 
in all the lymphoid .structures of the ‘^ring,^’ and the other mucous 
follicles in all these structures seem involved. There is more reason to 
believe that the soft tonsil will atrophy than the hard one, for in the 
hard variety there is a proliferation of connective tissue which tends to 
prevent the atrophic procc.ss. Knight has given a good classification 
of hypertrophied tonsils from a clinical standpoint: (1) Those in which 
the size interferes with deglutition or resiiiration; (2) flat tonsils, not 
specially enlarged, but prone to recurrent attacks of inflammation and 
frequently the foci of suppuration, the formation of pus not necessarily 
taking place in tlie body of the tonsil, but .sometimes in the adjacent 
ti.s.sue; Oi) a class of ton.sils in which there may l)e little or no hyper- 
trophy or encroachment upon the pharyngeal space, because of adhesion 
of the pillars to the surface of the organ as a residt of repeated attacks 
of rheumatism. These adhesions should always be liberated before 
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an effort is made to remove the tonsil, the best instrument for this pur- 
pose being one recently devised by Yankauer*(Fig. 276), which possesses 
sufficient solidity to withstand the necessary effort to liberate the folds 
and is at the same time properly curved to liberate the lower part of the 
tonsil, which is the part most frequently left attached. The size alone 
of the tonsil should not govern one in a decision as to removal, for often 
the small tonsil with open crypts will occasion more harm than a large 
one. A so-called encapsulated or buried tonsil is likewise a more dan- 
gerous element than an ordinary large tonsil. The ability to discrim- 
inate comes with experience and observation, and merely the presence 
of liypertrophied tonsils without interference with respiration or deglu- 
tition or the manifestation of other disturbances constitutes no good 
surgical indication for removal. 

Symptoms. -The symptoms of hypertrophied tonsils are numerous 
and varied, comprising frequent ilesire to swallow, pharyngeal irritation, 
reflex nausea, dyspliagia, with frequent regurgitation of foods and 
fluids through the nose. Earache and occasionally tinnitus may be 
present, but these are exceptional. 

Treatment. —There are some surgeons who still adhere to the 
principle of treatment as the best measure to be adopted in regard to 
liypertrophied tonsils, claiming that in due time nature reduces them, 
and that they stand as guardians at the gateway of infection and un- 
(piestionably diminish the lung complications that would otherwise 
ensue. In favor of this argument, it is admitted that the tonsils do 
intercept numerous bacteria that would otherwise gain entrance to the 
lungs. It is also admitted that by fatty degeneration of the tonsillar 
stroma the tonsil itself diminishes with age, so that in the course of 
time it becomes harmless as a starting point of ilisease. These methods 
of degeneration have been clearly demonstrated in recent articles by 
Dr. Jonathan Wright. It is the opinion of most specialists that when 
the tonsils are sufficiently enlarged to interfere with respiration, phona- 
tion, or deglutition, or with the functions of the ear, they should be 
removed. Ignipuncture may be tolerated in certain isolated cases, 
where tluM’e is a tendency to bleed freely from operations, or where* the 
patient or parents ab.solutely refuse operation, but under ordinary 
circumstances removal is the best treatment to be pursued. 

Removal in Children. — Preparation . — It is best to perform the 
operation in the early morning, soon after the child wakens. A light 
supper the night before, a mild cathartic, and fasting are all that is 
essential. The temperature should be taken before the operation, and 
if this is 100 or more the child should be held under observation for a 
day or so, as it might be the prodromal temperature of some exanthem. 

The operating-table should be about 3 to 4 feet high and narrow, 
if possible. If the operator is doing many operations, the Chappell 
operating-table offers one of the most valuable aids to his work, as it 
is the right height and breadth and is portable. It is well to anes- 
thetize the child in its sleeping-room and bring it into the operating 
room later, which room should be as light as possible. Some operators 
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prefer the child held upright; others, with the head down, but in any 
case the feet should be placed toward the light. If the operator is going 



Fia. 277 . — Chappeli.*» Opkh.\tin(i Table. 

to use the Mathieu tonsillotome. it is advisable to have the patient held 
upright, for otherwise it is nearly impossible to get a good view of the 



operative field. With the Mackenzie tonsillotome, the patient’s head 
may lie in the prone position, and when the adenoids are removed be 
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placed in the Trendelenburg position, which position the Chappell table 
favors. The tonsillar scissors devised by Roberts and others are better 



adapted to the removal of tonsils in adults than in children. The same 
may be said of the cold snare and the thermocautery snare. With 
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children but two tonsillotornes arc to be considered — viz., Mathieif sand 
Macrkenzie’s. Botli are good, and it is entirel}" a matter of choice as to 



Fia. 281. — Mackenzie’s Tonwi.i.otome. 


which should be used. In the recumbent position the Mackenzie ton- 
sillotome will probably occasion less traumatism. 
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After-treatment . — In children little is required. A little cracked ice, 
ice-cream, and cold milk should be all the nourishment permitted the first 
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day. If there is persistent hemorrhaf>;e, per- 
oxid of hydrogen gargled or applied locally, 
equal parts of tannic and gallic acid in a 
thick solution applied locally, or the direct 
application of compound alum powder will 
usually suffice to check it. Should these 
measures fail, an attempt should be made 
to run a ligature around the bleeding point, 
but the procedure is extremely difficult. As 
another means, one should apply the Miku- 
licz-Stoerk tonsillar heinostat (Fig. 282). I 
have made an addition to this hemostat 
which is of practical importance when the 
necessity arises for its application.^® Care 
must be exercised not to close the blades 
too tightly, as slough from pressure is 
liable to result. Should the patient bleed 
sufficiently to show air hunger or other 
serious symptoms, ligation of the external 
carotid (never the common carotid), trans- 
fusion. and similar surgical methods should 
be employed. 

Removal in Adults. — In the adult the 
tomsils may be removed under cocain by 
ton.sil forceps, ignipuncture, galvanocautery 
snare, and the cold-wire snare. Moseley’s 
tonsil .snare is sufficiently strong to per- 
form this operation (Fig. 28.‘i). 


Postoperati ve Hemorrhage. — Cautery of 
any kind is not fea.sible. Ligation in loco is difficult, but the ap- 
plication of the Mikulicz-Stoerk hemostat is both efficient and 
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comparatively easy. An additional pad of gauze should be used 
externally to obviate pressure difficulties, and a small piece of gauze 
soaked in some styptic should be fastened on the hard-rubber pad. If 
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applied gently and with only sufficient pressure to control the hemor- 
rhage and left on for eight to twelve hours, dangerous hemorrhage 
may be effectually stopped. Styptics should always be tried first, and 
recently gelatin has proved a very good agent in the control of ton- 
sillar hemorrhage.'^ Any serious hemorrhage from the tonsil not con- 
trolled by the above means is readily controlled, as already mentioned, 
by ligation of the external (not the common) carotid artery. 

The removal of tonsils in young adults does not affect the voice, 
except that it increases the register in the singing voice and therefore 
benefits it. After a singer reaches forty there should be some hesitancy 
in giving an opinion in regard to the effect of the operation on the voice, 
as in many instances the quality is somewhat changed. 

Lymphomata. — This condition is more interesting from a histologic 
standpoint than from any practical surgical considerations. 

Fibromata. — These tumors are generally small and superficial, and 
associated with some inflammatory changes of a chronic character. 

Papillomata. — Papillomata are infrequent, and in the majority 
of instances spring from the plica tonsillaris, or soft palate, rather than 
from the tonsil itself. Jonathan Wright *** has concluded that the major- 
ity of .so-called papilloma of the tonsil proper is merely a degenerative 
process on the part of tlie tonsil from advancing age, and to this process 
he gives the name ^^autoclasis.^^ 

Angioma. —A few of the.se tumors have been reported, but as a 
primary growth of the tonsil it is extremely rare. 

Gumma. — This condition is rare, and the clinical symptoms may so 
resemble sarcoma or carcinoma that serious error may happen in way 
o; treatment. 

Tonsoliths. — Very infrequently calcareous concretions, and even 
bone, have been found in the tonsil; but their size is not sufficient to 
make them worthy of much surgical consideration. 

Sarcoma. — Sarcoma of the tonsil occurs with some frequency. 
Two varieties are generally met with — small round-cell or lymphosar- 
coma, which is of a very malignant character; and spindle-cell sarcoma, 
wliich is lc.ss malignant. The small round-cell variety spreads almost 
immediately through the lymphatics to neighboring glands, and may 
be disseminated throughout the body by means of the lymphatics. 
The spindle-cell sarcoma not infrequently becomes encapsulated and 
can be ''shelled’^ out of its folds with little existing evidence of involve- 
ment of neighboring structures. Such an instance is cited by Newman,*® 
in which a spindle-cell sarcoma of the left tonsil was encapsulated and 
the sarcomatous mass was removed with a Volkmann’s spoon, the capsule 
being separated from its neighboring tissues. The lymphatics were not 
involved and no recurrence took place for four or five years. The 
disease then reappeared in the opposite tonsil, with rapid involvement 
of lymphatic glands, palate, and pharynx. Death resulted three months 
after this second involvement. While sarcoma involving other struc- 
tures of the body is a disease of early life, in the tonsil it may be noted 
that it is distinctly a disease of adults. The majority of cases occur in 
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males. In the cases referred to by Bosworth, 28 occurred in males, 9 
in females, and in 8 the sex was not given. 

Pathology. — As a rule the spindle-cell growths are dense in char- 
acter, even to the point of simulating a fibrosarcoma; they are firm in 
consistency and are less malignant than any other form. The round-cell 
variety have little stroma, are highly vascular, and ordinarily are soft 
and succulent. Their growth in the tonsil is very rapid. 

Symptoms. — Discomfort in the act of deglutition is the first symptom 
noticed, changing later into decided pain. The mechanical interference 
with the functions of swallowing and speech is early experienced. 
Hemorrhage is by no means always present, though it usually occurs 
after ulceration has taken place. CJIandular enlargement is always 
present in the small, round-cell variety, ond usually at an early date; 
while in the spindle-cell sarcoma glandular enlargement may be deferred 
until late. IHceration of the surface occurs early in the round-cell 
variety, giving rise to a disagreeable fetid discharge and markedly in- 
creased salivation. 

Diagnosis. — In its incipiency sarcoma is to be differentiated from 
quinsy, syphilis, and epithelioma. In distinguishing it from quinsy 
the element of time will decide the (|uestion. To diagnose sarcoma 
from .syphilis is by no means easy, for at certain stages of the progress 
in each there is much similarity, and skilled diagnosticians have been 
led into error. When in doubt, it is well to give the patient a thorough 
antisyphilitic treatment. It is also frecpiently difficult to diagnose 
sarcoma from epithelioma. Epithelioma is warty, irregular in outline, 
with no demarcation, and the excrescences are pallid. Ulceration is 
more rapid in epithelioma and cachexia occurs earlier. "I'he lymph- 
glands are also involved early. The tendency of epithelioma is to 
involve the tongue and .soft palate. 1'he microscope is frequently the 
only way of determining the nature of the growth. 

Prognosis. — Death results in from three to fifteen months if un- 
treated. If operation is performed some hope of j^rolonged life may 
be offered the patient. 

Epithelioma. — This is always primary, although the tonsil may be 
attacked by inva.sion of the disease from either the tongue or the soft 
palate. The lymphatic glands show earlier involvement in epithelioma 
than in sarcoma, and ulceration of the surface occurs earlier in the 
disease. As a rule, cancer of the tomsils is a disease of advanced life, 
as elsewhere in the body. Lennox Browne’s report shows that the 
relative proportion of epithelioma of the tonsils in males is 60 percent.; 
in females, 40 per cent. 

Symptoms. — The first indications of something abnormal is the 
sense of a foreign body in or behind the tonsil. This is soon followed 
by a pricking and later by pain on swallowing. Respiration is inter- 
fered with only by the encroachment of the tumor upon the pharynx 
or its extension into the larynx. The tendency of sarcoma is to grow 
backward and outward, forming a large indurated mass beneath the 
skin of the neck; while the tendency of cancer is to grow forward upon 
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the tongue or extend downward into the tissues of the larynx. Ulcera- 
tion of the surface occurs early, and the exudation with the increased 
salivation produces a fetid discharge which is acrid and irritating, and 
produces more or less cough. Pain in the ear is a very frequent and 
early symptom, due largely to encroachment of the mass upon the 
Eustachian tube. Cachexia is an early manifestation. 

Objective Symptoms , — There is increase in the size of the tonsil and 
it assumes a more lobulated shape. The color is less intensely red than 
in ordinary inflammatory or infective involvement. The tissue of the 
tonsil is bleached, and upon the tonsillar folds are numerous small 
blood-vessels that form a corona to the tonsil itself, while the tissues 
immediately adjacent are infiltrated. Upon palpation there is a char- 
acteristic density. 

Diagnosis.— Syphilis, sarcoma, and tuberculosis are all that it is 
necessary to exclude. The microscope finally confirms the diagnosis. 

Prognosis. — The hope of temporary relief is all that a surgeon is 
justified in holding out to the patient from an operation. If left alone, 
that is, without operative interference, the patient usually lives from 
two to eighteen months. If operated upon, the time may be extended 
five or six months before recurrence. There are also cases reported of 
coiniilcte eradication. 

Treatment. — There are two methods for the care of malignant 
involvement of the tonsils: (1) Palliative; (2) surgical. 

Palliaiice . — Uelief of symptoms, as acrid salivation, pain, dyspnea, 
dysphagia, and hemorrhage, is all that can be hoped for by palliative 
measures. The excessive flow of saliva and septic; secretions produces 
local irritation, likewise, if swallowed, considerable irritation in the 
stomach. If the secretions are al)sorbed the progress is hastened. 
Antiseptic gargles shoidd, therefore, be frequently used. 

Pain . — It is well to use local remedies first and rely upon morphin 
only for the later stages. E(|ual parts of chloral, camphor, and thymol 
rul)bcd on the neck externally will allay the pain in the early stages; 
also sprays of cocain or insufflations of powdered orthoform upon the 
tumor will relieve the pain temporarih^ 

Dyspnea . — This frecpieiitly becomes so aggravated that nothing 
short of a tracheotomy will avail. 

Dysphagia . — This may be avoided by feeding the patient through a 
tube passed into the esophagus or, as is sometimes necessary, through 
the nose. 

Hemorrhage . — Tannic and gallic acids, equal parts in a solution; 
alumnol; peroxid of hydrogen; and many of the well-known hemostatic 
remedies may be used, but it is frequently necessary to resort to ligating 
the base of the tumor or to cauterization; or even, as a last resort, to 
tying the external carotid. By saving the patient much subsequent 
pain, death by hemorrhage is greatly to be desired. 

Operation. — Operation upon the tumor may be by the mouth or 
the external route. Palliative removal of the tumor through the mouth 
may be accomplished with a tonsillotome supplemented by the curet. 
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the electric or thcrmocauteiy, or by electrolysis. Radical removal, 
with removal of all the glands, must be done by external operation, with 
or without a primary tracheotomy. (See chapter on Surgery of the 
Neck.) Newman^ has entered at length into the discussion of these 
methods. 

WOUNDS AND INJURIES OF THE NASOPHARYNX AND THE 

TONSILS* 

The majority of injuries in these locations is due to some accident 
following a fall with a pipe, pencil, or pin in the mouth. Bosworth 
reports a case of a girl falling with a hatpin in her mouth, the point of 
which was driven through the soft palate and into the cervical vertebra, 
necessitating considerable force to extract it. Pipe-stems occasionally 
penetrate the pharvnx and tonsil as the result of some accident. These 
conditions are rarely met with, however, anti during the last eight years 
I have not seen a single instance of injury to the tonsil that was not the 
result of trauma during some operative i^rocetlurc. The surgical aid 
required in these cases must be determined by the existing condition 
and by the judgment of the operator. No definite directions can be 
given that would apply to such cases. All that is necessary is to use 
ordinary surgical technic. 

FOREIGN BODIES IN NASOPHARYNX. 

Bones, buttons, coins, anti nearly every conceivable object of small 
size have l)een known to get into the nasopharynx, either l)y the act of 
coughing, sneezing, laugliing, or swallowing while the object is in the 
mouth. Ordinarilj" little disturbance follows, and the l)ody can be 
removed without cocain, either with a pair of curved forceps or with 
the ’index-finger. Care should be exercised not to permit the object 
to enter the larynx. 

SKIAGRAPHY IN DIAGNOSING DISEASES OF THE NASAL 
ACCESSORY SINUSES. 

Coaklej"^^ has deduced the following conclusions from the application 
of skiagraphy in 200 sinus cases, and has classified them according to 
the sinus in\ Ived: 

1. The frontal sinus: 

(a) Certainty of demonstrating the presence or absence of a 

sinus before operation. 

(b) Accurate determination of the size of the sinus. 

(c) Situation of septum between the sinuses. 

(d) Location of partial septa. 

(e) Probable presence of an orbital recess. 

(/) Disease may be determined by an excellent negative. 

By this is meant that if the sinus is involved there will be a cloudi- 
ness over the area corresponding to the part diseased. In the negative 
this area is of a milky color, while the uninvolved sinus will appear dark. 
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When, however, the photo^ijraph is made from the negative plate the 
opposite will oecur, so that the involved side appears dark and the 
healthy air-spaces white. 

(g) From information obtained from what has been stated, 
determining in advance the best operative method. 

2. Ethmoid cells: 

(a) Easy demonstration of the width of the ethmoid-cell area, 
that is, the space between the nose and the orliit. 

(5) The relation of the ethmoid cells to the frontal sinus. 

3. Maxillary sinus: 

(a) It is unnecessary to apply the x-ray for diagnosis of em- 
pyema alone, and is only feasible to determine the 
presence of a foreign body. 

4. Sphenoidal sinus: 

(a) Determination of the size of the sinus. 

(6) Inadvisability of relying upon the x-ray as a positive 

diagnostic agent. 
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SURGERY OF THE LARYNX AND TRAOiEA. 

By George Emerson Brewer, M. D., 

New York. 

ANATOMIC CONSIDERATIONS. 

The larynx, or upper expanded portion of the air-passage, is an 
irregular conic chamber situated in the median line of the neck oi)posito 
the fourth, fifth, and sixth cervical vcrtebnc. Its framework is mad^ 
up of several cartilages, the thyroid, the cricoid, and the two arytenoids 
being the most important. These are held together by the dense crico- 
thyroid membrane and numerous muscles, which also serve to ])ring 
about certain changes in the position and shape of the organ during 
deglutition, respiration, and phonation. 

The anterior and upper portion of the larynx is attached to the hyoid 
bone by the thyrohyoid membrane and the two thyrohyoid muscles. 
Behind the thyrohyoid membrane at the superior aperture of the larynx 
is situated the epiglottis, a flat, leaf-shaped cartilaginous body, which is 

attached to the upper posterior 
surface of the thyroid cartilage 
and to the hyoid bone by fibrous 
ligaments. J)uring the act of 
swallowing the epiglottis is forced 
downward and prevents the en- 
trance of food or fluid into the 
larynx. 

The interior of the larynx is 
lined b}^ a mucous membrane 
which is continuous above with 
that lining the i)harynx and be- 
low with that lining the trachea 
and bronchi. 

The cavity of the larynx is 
divided into two portions, an up- 
per and lower compartment, by 
the true vocal cords, two dense bands of elastic fibrous tissue extend- 
ing from the thyroid cartilage in front to the arytenoids behind and 
covered by a firmly attached mucous membrane. 

Above the true cords are two other folds of mucous membrane— 
the false cords — and between the true and false cords on either side 
is an oblong pouch or sac, the laryngeal ventricle. 
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Fig. 284. — The Larynx as seen in the Lar- 
yngoscopk: Mirror. (Fowler.) 

The illufitration .show.s the parts lanrer than nor* 
uial in order to biing c^ut the details. 


ANATOMIC CONSIDKHATIONS. 


461 


The superior aperture of the larynx (Fig. 284), which connects its 
cavity with that of the pharynx, i.s a triangiJlar opening bounded in 
front by the epiglottis, on either side by the aryteno-epiglottidean 
folds, and behind by the interarytenoid membrane. The mucous mem- 
brsine over the aryteno-epiglottidean folds and false cords and that 
lining the ventricles is thhtk and contains an abundant submucous 
cellular layer; that covering the true cords is thin and intimately 
adherent to the fibrous liands. 

The sensory nerve-supply of the mucous memlirane of the larynx is 
from the internal branch of the superior laryngeal nerve, which pierces 
the thyrohyoid membrane with a branch of the superior thyroid artery. 
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Fir.. 285. — Antekior View ok Larynx, including Cricotuvroid Membrane. 
tFrom Deaver’s “Surgical Anatomy.”) 


This nerve also supplies the arytenoideus muscle and through its external 
branch the cricothyroid muscle, the other muscles being supplied by the 
recurrent laryngeal nerve. The mucous membrane lining that portion 
of the larynx above the true cords is exceedingly sensitive, the slightest 
contact of a foreign body causing violent cough and spasmodic closure. 
A severe grade of shock almost invarialdy follows rough handling or 
trauma in this region, even under general anesthesia.^ 

The lymphatics of the mucous membrane of the larynx are most 
abundant in the thick, loose membrane of the ventricles, false cords, 
and aryteno-epiglottidean folds, and are exceedingly sparse in that 
portion covering the true cords. The lymph-channels from the vocal 
cords and superior compartment pass outward through the thyrohyoid 
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membrane and enter the nodes situated beneath the digastric muscles 
and those situated along tlie internal jugular vein; those from the 
inferior compartment pass outward through the cricothyroid mem- 
brane. anteriorly and posteriorly, into the pretracheal node and those 
following the recurrent laryngeal nervc.“ Fig. illustrates the course 
of the principal arterial and lymphatic trunks. 

The trachea is a cartilaginous membranous tube about 12 cm. in 
length, extending from the lower portion of the larynx to a ])oint oppo- 
site the fourth dorsal vertebra in the thorax, where it bifurcates, forming 
the right ami left bronchi. The cartilaginous i)ortiou consists of a series 
of eighteen or twenty incomplete rings; these are bound together by 
a den.se fibrous membrane, which serves to complete the lumen of the 
tube behind, where the rings are defective. It is lined throughout by 
mucous membrane, is moderately clastic, anti can be lengthened and 
shortened l)y movements of the head or ne(*k. The orifice of the right 
bronchus is larger and more directly in the axis of the tra(*hca than that 
of the left. 


METHODS OF EXAMINATION OF THE LARYNX AND TRACHEA 

Prior to the introduction of the laryngoscope (Fig. 286) in 1858, our 
knowledge of the various pathologic lesions of the larynx and trachea 
was derived mainly from autop,sy findings, and our methods of arriving 
at a correct diagnosis during life were bjused upon an interpretation of 
certain symptoms, as cough, hoarseness, ai)honia, dyspnea, pain, etc., 
together with the results of ocular examination of the mouth and phar- 
ynx, and inspection and palpation of the surface of the neck. 



Fig. 280. — Laryngoscopic Mirror. (Fowler.) 


The value of the laryngoscope, first suggested by Garcia and later 
demonstrated by Tiirck and Czermak,*’ was at once recognized l)y the 
profession, and its general use rapidly revolutionized our ideas regarding 
the diagnosis and treatment of laryngeal disorders. The teclmic of 
laryngoscopy is comparatively simple and Ciusily acquired, liy its 
employment one can readily ascertain any departure from the normal 
in the appearance of the tis.sucs of the larynx as far as the true vocal 
cords, and to a limited extent beyond the glottis even as far as the 
bifurcation of the trachea. 

One must always l)ear in mind, however, in the presence of grave 
surgical lesions, that the picture seen in the laryngeal mirror is often 
incomplete, as the extent of the disease below the cords is often ob- 
scured. 

The necessity of other and more satisfactory methods of examining 
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the larynx and trachea was soon appreciated, and led Kirstein, in 1894, 
to employ a straif^ht tube (Fij?. 287) introduce into the larynx through 
the mouth. Through this tube, by means of a strong electric frontal 
light (Fig. 288), he was able to see by direct inspection not only the 



Fio. 287. — Guwez’s Tube Spatula. 


upper j)art of the larynx but also the tissues of the subglottic region and 
trachea.^ 

This method has been found particularly serviceable in infants and 
young children, in whom the use of the laryngeal mirror is often attended 
witli insurmo\mtable difficulties. 



Fig. 288. — Kikbtein’.** Lamp. 


With a view to inspecting the trachea and bronchi, Killian, in 189/, 
made use of longer tubes introduced through the mouth or through a 
previously made tracheotomy wound. The former method he describes 
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as upper direct tracheoacopi/ and hronchoscopij, tlie latter lower direct 
tracheoscopij and bronchoscopy:' 

Killian employs numerous tubes, varying from 10 to 35 cm. in length 
and from 5 to 14 mm. in diameter. These are constructed of metal, 
nickel-plated and highly polished on the inside (Fig. 289). General 
anesthesia is recpiired in children; in adidts a 20 per cent, solution of 
cocain liberally applied to the tissues will generally enable the examiner 
to use the tubes ini the majority of instances. 

When local anesthesia is employed, Killian prefers to examine the 
patient in the sitting position (Fig. 290). The patient, sitting upon a 
stool, extends the head backward as far as possible, the tongue is then 
drawn forward, and the tube introduced to the region of the epiglottis. 
By means of the Kirstein head-lamp the end of the tube is next directed 
over the epiglottis to the region of the arytcno-epiglottidean folds. The 
examiner then observes carefully the movements of the vocal cords. 



Fia. 289. — Killian'h Bkonciiohcope. 


and when widely open during inspiration passes the tube through the 
chink of the glottis into the trachea, and by gentle manipulation of the 
head and neck the right and left bronchus may l)e entered and the tube 
even carried downward to the second or third division of the bronchial 
tree. 

While the above-described procedure may be carried out by those 
possessed of large experience and great skill, the useof the second method, 
or lower tracheo.scopy and broncho.scopy, is far simpler. Both methods 
are undoubtedly facilitated l)y the use of general anesthesia. When 
general anesthesia is employed the patient should be placed in the 
dorsal position (Fig. 291) on a table with the head hanging backward 
over the edge supported by the hands of an assistant (Ro.se's position). 

The tongue is drawn forward and the tube introduced under guidance 
of the eye of the examiner as described al)ove when in the sitting position. 
When lower tracheoscopy or l)roncho.scopy is employed the shorter 
tubes are used, introduced through the tracheal opening (Fig. 292). 
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In the employment of upper tracheoscopy, even when general anes- 
thesia is induced, the larynx shoidd be cocainized to prevent the shock 
always attendant upon manipulation of the sensitive mucous membrane 
of that region. 



Fio. 290. — Upper Bronchoscopy. Sitting Position. 


Killian’s instruments have been slightly modified by Guisez, of 
Paris, who has also devised various forceps, hooks, etc. (Figs. 293-299), 
for the extraction of foreign bodies. 

VOL. Ill — :i() 
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Kxternal palpation of the laryngeal cartilages, of the trachea, and 
the surrounding tissues of the neck is often of material assistance in the 



Fio. 291. — Upper Bronchoscopy, Dorsal Position. 

diagnosis of fractures, tumors, or glandular metastases, as well as of 
perilaryngeal or peritracheal inflammations or abscesses. 
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The use of tlie x-rays is frequently of ih(^ greatest service in local- 
izing metallic or bony foreign bodies in the larynx, trachea, or bronchi. 



Kn:. 292 . — I^oweii BRONriiosroPY. Pousal Position. 

It is also of value in certain csises of suspetUed new fjrowth, especially 
if the tumor is of a density greater than the surrounding tissues. 
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CONGENITAL MALFORMATIONS OF THE LARYNX AND TRACHEA. 

Rlaiul-Siitton has stated that, of all organs, the larynx is the least 
liable to malformation/’ Morell Mackenzie has reported a case of 
hifui cpUjlottis associated with a cleft palate and distinct fissure between 
the arytenoids, exteniling downward and involving the posterior surface 
of the cricoid. 

Congenital stenosis of the glottis due to the j)resencc of a lari/n- 
peal web or membrane between the vocal cords at the anterior com- 
missure has been reported by v. Bruns, Lennox Ih’owne, and others. 
The deformity is best seen by the larynsreal mirror during inspiration, 
when the vocal cords are separated. The condition may .cive ri.se to 
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no .symptoms: ^ieiKU’ally, however, there is weakness in the voice and 
<lyspnea on severe (vxertion. Occasionally the dyspnea may be so 
markerl as to necessitate tracheotomy or intul)ation. 

The treatment of this condition consists in lon<titudinal division of 
the web to the anterior commissure by m(jans of a larynjLceal knife, 
followed by a limited period of dilatation by bou^^ies or the O’Dwyer 
tubes.'* 

Congenital air*cysts of the larynx or trachea (aeroceles) have 
been reported by Ledderliose and others. They generally occur as 
hernial diverticula of the mucous membrane from the* sid(^s of the air 
tube or, more rarely, through some cartilaginous or membranous defect 
in the median line. 
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A distended sacculus hiryn^is or ventri(;le may produce an intra- 
larynf!;eal ai'rocele; or, l)y protrudinji; throu^<l/the thyrohyoid membrane, 
it may appear in tlie tissues of the neck. Intratlioracic lateral aeroceles 
are rare and have been thouf?ht by some to represent supernumerary 
bronchial rudiments. 

The symptoms of ai^rocele are, as a rule, unimportant. If large, 
however, they may give rise to stenosis and require surgical treatment. 
The diagnosis is generally establi.shed by the presence of an elastic com- 
pressible tumor intimately connected with the air tube, which enlarges 



as a result of straining efforts, as coughing or crying. When treatment 
is roiiuired it should consist in a careful dissection and removal of the 
sac, ligation of the pedicle, and, when this is po.ssible, leaving the wound 
partly open and packed with sterile gauze to avoid the development of 
emphysema. 


INJURIES OF THE LARYNX AND TRACHEA. 

Burns and scalds of the larynx and trachea are generally, if not 
always, associated with similar lesions of the buccal aiul pharyngeal 
mucous membranes. They result from the inhalation of flame or hot 
air by persons confined in burning buildings, by the custom of lighting 
fires with kerosene oil. by the sudden ignition of illuminating gas, and 
as a result of explosions or the escape of steam. Occasionally such 
injuries are the result of swallowing hot liejuids or corrosive fluids. As 
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in other parts of the body the injury may be followed by an acute 
hyperemia, edema, and necrosis of tissue. 

The symptoms of a burn or scalil of the larynx are essentially those 
of a laryiifritis and edema: pain in<*reased on swallowin^^ or phonation, 
hoarseness, loss of voice, aiul ilyspnea. Profound shock and respiratory 
failure occur in some (‘ases, due. as shown by ("rile, to reflex j)henomena 
from irritation of the superior laryngeal nerves. 

The larvnjjeal mirror will .irenerally discdose redness, edema, and 
often necrosis of the mucous membrane of the epiglottis and aryteno- 
epiglottidean folds. 

The treatment should consist in laryngeal rest, the external appli- 
cation of cold, and an early tracheotomy if tlie sym|)toms indicate 
progressive edema and stenosis. 

Contusions of the larynx and trachea may be caused by blows or 
falls upon some hard object, but are usually the result of violence 
applied to the front of the neck, in wrestling, l)oxing, or fighting. 

The elasticity of tlie cartilages in early life will admit of tlic appli- 
cation of considerable force without fracture. As a result of a contusion 
of the larynx or trachea the mucous imunbrane may be woundc<l. 
ecchymoses may appear, and more or less edema develop. The symp- 
toms are, as a rule, insignificant and recpiire no treatment. Occasionally 
there may be hoarseness or loss of voice from temporary paralysis of 
the vocal conls and, in rare instances, dyspnea. The o(‘curronce of a 
severe grade of shock resulting in loss of consciousne.ss or death has been 
observed in a number of instances in connc'ction with contusions of the 
larynx without evidence of fracture or other important anatomic l(‘sion. 
The term concussion oj thr larf/nx has been applied to this condition, 
which is .similar in its manifestations to the .sevens sliock following rough 
handjing of the mucous membrane of the \ipper part of tlH^ larynx, to 
which ("rile has referred in his e.ssay upon sliock. ‘ The t refitment of 
this condition is the same as for .shock in general, as the local conditions 
in the absence of dyspnea refpiire no special attention. 

Fractures of the larynx and trachea may be caused by the same 
forms of direct violence enumerated under the causes of contu.sion. In 
addition to the.se, indirect violemre may result in the.se fractures, such 
as falls or blows upon the head, .straining effort during parturition, 
violent coughing, etc. Hyperextension of the ne(*k may result in com- 
plete fracture of the trachea, and crushes and other .severe injuries of 
the thorax have been known to produce fracture of the lower .segment 
of the trachea or the pulling off of one bronchus. As fractures of the 
laryngeal cartilages are fully de.scribed in the chapter on Fractures 
(Vol. II., p. 154), only fractures of the trfwhca will be considered in this 
section. 

Ihis i.s an exceedingly rare injury. The commonest form is 
a complete transverse separation, in which the separated ends are 
generally retracted, leaving a distinct interval. Longitudinal and 
oblique ruptures are occasionally seen and are generally the result of 
lateral compre.s.sion or .severe intratracheal pre.s.sure. 
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The symptoms of tracheal fracture are lcjj^*alize<l pain, dyspnea, sub- 
cutaneous emphysema, and cou^i:h with frothy, bloody expectoration. 
Palpation may o(;casionally aid the surgeon by detecting*; irregularities 
in the normal contour of the tube or points of actual separation. 

The symptoms of intrathoracic rupture or fracture of the trachea 
or one of the bronchi are «<enerally o!)scured by those of the associated 
lesions. The presence of <lyspnea, Idoody expectoration, and emphy- 
sema, developing upward from the mediastinum and root of the neck, 
are stron^^ly sug^^estive of this lesion. If the condition of the patient 
permits, the employment of tracheoscopy would doubtless establish the 
diagnosis. 

The prognosis in fracture of the trachea is unfavorable, the mor- 
tality being over 50 per cent. 

The treatment of fracture of the trachea should be early trache- 
otomy. Tlie danger of delay is largely due to the rapid development 
of emphysema, which renders the operation exceedingly difficult. 

In performing tracheotomy an effort should be made to insure the 
<listal extremity of the tube reaching a point below the injury. When 
the ordinary tracheal cannula is found to be too short, a firm rubber 
tube may be employed, reaching, if necessary, to the bifurcation of the 
trachea. After the introduction of the tube, tears or rents in the 
trachea may be sutured. 

Dislocations of the laryngeal cartilages have l)een reported in a 
few instances. They are caused generally by direct violence applied to 
anterior or lateral portions of the neck, von Bruns, in 1904, stated 
that uncomplicated dislocation of the arytenoid had not been recorded. 
Dislocations of the arytenoids, however, are occasionally observed 
associated with fractures of the larynx. 

Dislocation of the thyroiil cartilage at the cricothyroid articulation 
may occur. In many instances the displacement is partial and is due 
to a relaxed condition of the cricothyroid membrane. These luxations 
may occur as a result of muscular action in the act of swallowing, 
vomiting, etc. There is generally an acute pain localized over the 
articulation, with difficulty in breathing and a noticeable deformity 
best ap])reciated by palpation. 

As a rule reduction is easily accomplished by gentle manipulation 
aided by extension or flexion of the head. In some instances the act 
of swallowing brings about spontaneous reduction. 

WOUNDS OF THE LARYNX AND TRACHEA. 

In the great majority of instances wounds of the larynx and trachea 
result from gunshot injuries, stabs, l)ayonet thrusts, and suicidal or 
homicidal attempts. In rare instances wounds of the upper air tube 
may be caused by accidents with knives, broken glass, or as a result of 
trauma from explosions, the bites of animals, etc. 

For a description of the symptoms and treatment of ait throat, 
which includes a large proportion of these injuries, the reader is referred 
to Chapter XXXVII. (p. 309). 
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The diagnosis of wounds of the larynx aiul trachea presents no 
difficulties. Tlie presence of an external wound in the neighborhood 
of the air tulw, associated with cough, bloody expectoration, and 
subcutaneous einphyseina, is sufficient to establish the diagnosis. In 
the absence of this characteristic group of symptoms the laryngoscope 
may be used, and in certain rare instances of suspected injury to the 
thoracic portion of the trachea, tracheoscopy may serve to clear the 
diagnosis. 

The prognosis of gunshot or stab wounds of the larynx and trachea 
is grave. Death may lesidt soon after the injury by asphyxia from the 
inhalation of blood or from edema. Dyspnea from emphysema is, as 
a rule, less serious than in simi)Ie fracture, owing to the ready exit for 
the air furnished by the external wound. The danger to life fiom pneu- 
monia after such injuries is considerable, (‘icatricial contractions may 
follow and cause grave stenosis. Permanent hoarseness or aphonia not 
infrequently results from injuries to the vocal (a)rds. the muscles, or 
the recurrent laryngeal nerve. 

In the treatment of theses injuries the surgeon should seek first to 
arrest hemorrhage and provide for the free entrance and egress of air to 
the lungs. A free ex|)osure of the wounded area of the larynx anil 
trachea is essential. In most instances it is desirable to perform a 
tiacheotomy l)elow the seat of injury, after wln(*h the wounds may be 
accurately sutured if there has not beiai too gi'(‘at a loss of siil)stan(*e 
or too great injury to the parts. If the loss of tissue has bei'ii consid- 
erable, it is often desirable to maintain tlie patency of the tube during 
healing by granulation by the introduction of a rubber tube into the 
lumen of the larynx and trachea al)Ove the cannula. This may be lield 
in place by a few sutures. To facilitate removal a loop of silk should 
be pa.s.sed through the upper extremity of the tube, carried outward 
through the mouth, and attached to the (»ar or cheek by adhesive' ])laster. 
When the wouml has progressed to a point where the tube is no longer 
needed, the retaining sutures may be cut and the tube easily withdrawn 
by means of the silk loop. In these severe cases subserpient dilatation 
to prevent or overcome recontraction should be made l)y the use of the 
O’Dwyer intubation tubes. 

FOREIGN BODIES IN THE AIR-PASSAGES. 

The presence of a foreign body in the larynx, trachea, or bronchus is 
a source of great danger. This accident is of frequent occurrence. It 
occurs somewhat more often in children than in adults. In the great 
majority of instances the body is held in the mouth and aspirated into 
the air tube by a spasmodic inspiration, the result of an unexpected fit 
of coughing or laughter. Xot infrequently during the act of swallowing 
food, incomplete coordination of the muscles will force the partly swal- 
lowed morsel of food into the laryngeal vestibule, from which it may be 
carried downward by a sudden and violent inspiratory effort. 

Substances ejected from the stomach during an attack of vomiting 
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may occasionally be drawn into the air-passages. In rare instances, 
as a result of gunshot wounds, bullets may be»drawn into the larynx and 
trachea, and broken fragments of tracheal tubes have been known to 
separate and be drawn downward. Profound intoxication from alcohol, 
coma from pf)isonous drugs, and general anesthesia undoubtedly act 
as predisposing causes of this accident. The anesthetist should always 
remove false teeth, tobacco, etc., prior to anesthesia and also remember 
the danger of vomited matters being drawn into the air-passages during 
anesthesia. 

The effects produced by foreign bodies in the air-passages depend 
upon many factors. Large angular and rough bodies are more fre- 
quently arrested in the larynx than small smooth or round substances. 
The latter are more often drawn into the trachea or one of the broncdii. 
Pointed sul)stan(;es, as ])ins, splinters of wood, or sharp fragments of 
bone frecpiontly become arrested in the trachea or one of the bronchi. 
If not of sufficient size to ])revent the entrance and egress of air, they 
give rise to little or no discomfort unless ulceration occurs. Oval or 
rounded sul)stances, on the contrary, are frequently driven upward 
and downward ])y the current of air. Wlien driven against the vocal 
coi’ds they prodiu^c violent cough, profound spasm, and dyspnea. 
When drawn downward so as partially to occlude the l)ronchial orifices 
they pnxluce a sense of suffocation. Podies which swell by the absorp- 
tion of moisture, iis beans, peas, dried kernels of nuts, etc., often give 
rise to ])rogressively increajdng symptoms as their size is augmented. 
Solul)le substances, on the other hand, as j)ills or bits of candy, produce 
progressively diminishing discomfort. Complete plugging of one of 
the large bronchi causes atelectasis and renders that lung functionless; 
the ])lugging of one of the smaller tubes produces a similar l)ut more 
limited lesion. Crile has sliown experimentally that foi-eign bodies 
lodged in the upper part of the larynx, by irritation of the terminal 
branches of the superior laryngeal nerves, may give rise to serious and 
often fatal colla])se from reflex inhibitory action upon the heart and 
resj)iration.' Hodies lodged in the inferior laryngeal compartment 
and trachea practically never produce reflex phenomena other than 
cough. 

A wound of a bronchial tube by a foreign body may cause an inter- 
stitial emphysema, which may extend upward to the tissues of the neck. 
Of vhe hundreds of sulistances which have been reported as being found 
in the air-passages, those more fi’equently encountered are pins, nails, 
tacks, teeth, fragments of bone, coins, beans, masses of meat, toy 
whistles, bits of china or glass, and buttons. 

Lennox Browne states that about 20 per cent, of foreign bodies are 
arrested in the larynx, about 50 per (*ent. pass into the trachea, and 
about 25 per cent, lodge in the bronchi.'^ The right bronchus receives 
by far the largest number, owing to its larger size and the fact that its 
lumen is more nearly in a line with that of the trachea. 

The symptoms of a foreign body in the larynx vary with the size, 
shape, and consistence of the offending substance. A comparatively 
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soft body nijiv be jammed between the vocal cords and produce com- 
plete asphyxiation and death without cou^h.'** When the lumen is not 
completely occluded, the first symptoms are pain, violent cou^h, and 
spasmodic efforts at respiration. Sudilen cardiac and respiratory failure 
will occasionally follow the irritation of substances lod^^ed in the upper 
larynx. The grave condition is indicated by pallor, cold perspiration, 
a feeble, rapid pulse, and the absence of respiratory effort. It is never 
observed wliere the body is situated below the larynx.” 

If the object is sharp or rough, edema (piickly develops, with dysp- 
nea, aphonia, vomiting, and salivation. In many instances these bodies 
may be spontaneously expelled with complete relief of all symptoms. 
In some cases the body may give ri.se to ulceration, necrosis of tlie (car- 
tilages. and eventually be illschargcd into the e.sophagiis or through an 
external wound. ^lovable l)odies in the trachea produce violent cough 
and spasm i)y contact with the under surface of the cords. Fixed 
bodies produce localized pain anil tenderne.ss to external pre.ssure. If 
the body is lodged in one of the bronchi the location of the pain is a 
valuable sign, indicating the side on whi(‘h the le.sion is present. R(\s- 
piratory embarra.ssment is present when one of the larger tubes is 
completely plugged. 

The diagnosis is materially helped by physical exarninathm of the 
chest, von Bruns states that in complete occlu.sion of a l)ronchus, tlie 
respiratory murmur is absent upon that side, while the normal reso- 
nance is preserved. Fven in incomplete occlusion the respiratory 
excursion and the breath .sounds u[)oii the affected side are distinctly 
les.sened. If the symptoms are not too urgent the employment of the 
z-rays will often l)e of the greate.st .service wluui the foreign l)ody lies 
below the larynx, for by their u.se any metallic or bony substaiuce (can 
be located with accuracy. 

•When the body is lodged in the larynx or upper trachea, laryngos- 
copy. when practicable, will .serve to establish the diagnosis; if l)elow the 
larynx, tracheoscopy may be employed. 

The prognosis in the.se cases is grave, von Bruns, from all available 
statistics, estimated the general mortality to be about per ccent. In 
a fair numi)er of ca.ses the foreign body is coughed out .soon after its 
aspiration. In others it becomes encapsulated and giv(\s ri.se to little 
or no di.scomfort. 

Mackenzie reported a ca.se where a fragment of bone had remrmed 
in the lung for sixty years without .severe impairment of health. In the 
great majority of instances, however, the pre.sence of a foreign substance 
in the air tube carries with it grave danger to life, unle.s.s it can be re- 
moved before it gives rise to .serious pathologic change.s. In general 
it may be stated that the deeper the foreign Iwxly is lodged the greater 
the mortality. The length of time before surgical intervention is also 
an important factor in prognosis, as the earlier operations are far more 
successful than those undertaken after edema, emphy.sema, or infection 
has occurred. 

In the treatment of this condition it is necessary to divide the cases 
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into two distinct classes: those in which the; foreign body is lodged in 
the larynx either between or above the true cords and those in which 
it lies in the inferior laryngeal compartment, the trachea, or one of the 
broiK^hi. 

In the first class, with very few exceptions, extraction through the 
natural passages by means of the laryngoscope and forceps is possible. 
Occasionally in cases of extreme urgency masses of meat or other occlud- 
ing substan(;es have been removed from the entrance to the larynx by 
the forefinger introduced through the mouth. The plan of inverting 
and shaking the patient or striking him violently upon the back has 
occasionally been successful. When the body is known to be situated 
below the vocal cords, endolaryngeal methods should be abandoned 
and tracheotomy performed. A movable body will generally be ex- 
pelled through the tracheal wound by the coughing of the patient. The 
use of general anesthesia in these cases, especially where marked res- 
piratory obstruction exists, is often attended with grave risk, for the 
reason that one of the first effects of the anesthetic is to paralyze the 
extraordinary muscles of respiration, which throws the work of supply- 
ing oxygen upon the ordinary muscles, already inadequate to the task. 
For this reason the employment of local anesthesia is advisable. Pre- 
liminary cocainization of the laryngeal mucous membrane should 
precede any interlarvngeal manipulations.'* 

Modies arrested high in the trachea or lower larynx are best removed 
through a low tracheotomy wound; either by extraction with forceps or 
by pushing the substance upward through the larynx into the pharynx. 
If tlie body is impacted low down in the trachea or in one of the bronchi, 
lower tracheobronchoscopy may be carried out through the wound and 
the foreign substance removed by Killian’s or GuLsez’s forceps, hooks, 
or a strong electromagnet. 

Prior to 18t)7, foreign l^odies lodged in the bronchi were generally 
regarded as beyond the possibility of surgical removal, except by 
operation through the chest wall. As practically all such attempts 
in the past had been followed by fatal results, the prognosis in these 
unfortunate cases was grave in the extreme.* In March, 1807, Killian 
succeeded in removing a piece of bone from a bronchus by means of his 
bronchoscopic apparatus ami demonstrated that bodies could be seen 
and removed even from the smaller subdivision of a bronchus. 

Since the pulilication of his report the method has been extensively 
employed in these cases. In addition to a number of other successful 
cases by Killian, Guisez in 1908 successfully removed a nail from the 
third bronchial division by means of lower bronchoscopy and forceps." 
Schroetter recently reported 2 cases, in one of which he removed 
a tack from the right bronchus without anesthesia by the help of 
upper bronchoscopy.*" During the past year Kob reported 2 suc- 
cessful cases of removal of a body from the bronchus by lower bron- 
choscopy. In one of the cases tracheotomy had been performed three 

*Goeltz has recently rc‘portetl the successful removal of a foreign body from 
the right bronchus by means of an incision through the anterior chest wall. 
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months before. From these and other siieeessful cases it will be sceni 
that Killian has made a most valuable contribution to the therapeutics 
of this condition. 

Regarilin^ the choice of method in a given case, Moure has recently 
expressed the opinion that general anesthesia should always be em- 
ployed in children; that tracheotomy and lower bronchoscopy should 
ix^ used in late cases where there ali*eady exist well-marked pathologic 
changes in the lung; upper bronchoscopy being limited to early cases 
or where little or no reaction has resulted from the presences of the 
foreign body. In all of these operations tlie greatest genthuiess should 
be exhibited, as rough handling and prolonged manipulation frequently 
give rise to edema of the mucous membrane, leading often to a fatal 
pneumonia. 

INFLAMMATORY DISEASES OF THE LARYNX AND TRACHEA. 

In con-sidering the acute inflammations of the larynx a distinction 
should be made between the catarrhal forms and tho.se duo to trauma, 
the presence of foreign bodh^s, or to septic <*onditions. The former are, 
as a rule, mild in cliaracter and oidy in exceptional instances giv(^ rise 
to .symptoms recpiiring surgical intervention, while the latter are gen- 
erally more important and often rocpiire prompt and radical operative 
treatment. 

Catarrhal Laryngitis. -The term catarrhal laryngitis signifies 
an inflammatory process limited to the mucous membrane of the larynx 
and not involving the .sul)mucous areolar tissue or the cartilages. It 
occurs at all ages and results from exposure to cold and wet, from over- 
use of the voice, from the inlialation of irritating particles su.spended in 
the atmosphere, and from intestinal and other forms of toxemia. It is 
fre(!tuently encountered as an early symptom of certain general diseases, 
as measles, (ierman measles, syphilis, and scarlet fever, and iis a later 
manifestation of small-pox and typhoid fever. 

The pathologic changes are, as a rule, limited to the mucous mem- 
brane, which is reddene<l and slightly thickened. 

In the adult type the mucous membrane of the epiglottis, the aryteno- 
epiglottidean folds, the false cords, and the ventricular cavities are 
chiefly involved in the early stages; that covering the true cords 
showing these changes at a later period. In the infantile type the lesion 
is, as a rule, more pronounced in the subglottic region. In the laryn- 
gitis associated with the exanthemata, more or less characteristic; lesions, 
similar to tho.se observed on the skin, can often be seen by the laryngo- 
scopic mirror. 

The symptoms of catarrhal laryngitis are cough, hoarseness, aphonia, 
and in children spasm of the glottis, dyspnea, and stridor. Pain is 
occasionally present, especially in speaking or swallowing. In the 
simple, uncomplicated cases due to exposure or overuse of the voice 
there is, as a rule, no fever or other constitutional disturbances. 

The treatment of this condition in the adult should consist in rest 
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of the voice, astringent sprays, steam inhalations, and other purely 
medical measures. • 

In the infantile type when dyspnea is present (simple laryngeal 
croup) an emetic often gives prompt relief. In exceptional cases, 
however, the difficulty in breathing may become so marked as to neces- 
sitate intubation or tracheotomy. 

Traumatic Laryngitis. — In this condition the laryngeal inflam- 
mation is the direct result of injury and the condition of the mucous 
membrane will vary according to the character and extent of the trauma. 
The presence of a foreign body, as a pin, fish-bone, or splinter of wood, 
in the pyriform sinus or vestibule may give rise to a simple inflammation 
of the neighboring mucous memlmme, which (juickly sulisidcs after the 
removal of the ofTemling body. In other instances, where larger or 
more irritating l)odies are wedged in the larynx, ulceration may occur 
and a rapidly <leveloping edema may complicate the condition. 

In contusion or fracture of the larynx the mucous mem])rane may 
be the seat of ecchymoses or submucous hernatomata, and in the severe 
forms it may be laccirated and the resulting hemorrhage by aspiration 
may give rise to jmlmonary complications. 

The symptoms and treatment of these conditions have already been 
dosci*il)ed under Injuries of the Larynx, and will not be repeated, other 
than to state that the imi)ortant factor in all is the lialality to laryngeal 
obstruction, either by the j)resence of the foreign body or by the devel- 
opment of edema, which must be met by tracheotomy or intubation. 

Diphtheria or Pseudomembranous Laryngitis.— Without en- 
tering into a detailed consideration of diphtheria, it may be stated 
that involvement of the larynx and trachea occurs in a fairly large, 
proporlio!! of the cases. Of 220 fatal cases Osier reports involvement 
of the larynx in 7o; of the trachea, 66. 

In rare instances the disease begins in the larynx and may afterward 
extend upward to the pharynx and downward to the trachea and bronchi. 
In the majen’ity of instances, however, where there is laryngeal diph- 
theria, the laryngeal involvement is secondary to the pharyngeal lesion. 

Of 2S() cases of pseudomembranous laryngitis investigated by Park 
and Jk'ebe. in 220 the Klebs-Ldffler bacillus was demonstrated, in 57 
they were not present or the culture was unsatisfactory. The mem- 
brane found in laryngeal and tracheal diphtheria is more commonly 
fibrinous in character than that present in the pharynx. It is grayish- 
white in color and, as a rule, easily detached from the underlying mucous 
membrane, which appears inflamed and bleeding, but rarely ulcerated. 
The disease occurs with greatest frequency in children under fifteen 
3^ears of age. It occurs in epidemics which vary greath' in severit}'. 
It is distinctly contagious. 

The symptoms of pseudomembranous laryngitis are, in the begin- 
ning, those of an acute catarrhal laryngitis. There is slight hoarseness, 
cough, a sense of liurning and itching of the throat, and some discomfort 
on swallowing. These symptoms are generally aggravated at night and 
are not infrequently relieved in the morning. Later there occurs slight 
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dyspnea, especially on inspiration, which soon increases until more or 
less difficulty is experienced both in inspiration and expiration. Tlie 
voice is lost and cou^h produces spasm of the {glottis. 

As the obstruction increases the child e\i)erienees more and more 
difficulty in respiration. The skin becomes cyanosed, the expression 
anxious, there is marked restlessness, the accessory muscrlcs are finally 
called into action, and the picture is then one of impending suffoca- 
tion. In addition to the above-nientioneil symptoms there are gen- 
erally, but not always, present evidences of pluiryngeal diphtheria, the 
temperature is moderately elevated, the pulse accelerated, and there 
is often nasal tlischarge and glandular eidargcmieiit of the nock. 

The diagnosis, as a rule. pre.sents no difficulties, even without the 
aid afforded by the laryngeal mirror, which is often serviceable in adults 
and older chihlren, not only to e.stablish the diagnosis, but to estimate 
the changes in the location of the meml)rano and the occurrence of 
edema. As a rule the use of the laryngoscope is contra-indicated in 
young children. 

In the treatment of laryngeal diphtheria one must always recognize 
two factors: first, the measures ncce.ssary to combat the disease and 
its resulting toxemia: second, the treatment of the laryngeal obstruction. 
In the treatment of the general disease are includetl those local and 
general remedies which serve to disinfect locally, as gargles, sprays, and 
local applications of peroxid of hydrogen, veiy weak solutions of l)i- 
chlorid of mercury (1: lO.OOO to l:o()()0), carbolic acid, etc., together 
with an al)undance of nourishing food, stimidants. and the earlif a.sc 
oj antitoxin. 

Undoubtedly under the use of these remedies a fair number of cases 
of laryngeal diphtheria will recover without surgical intervention. As 
soon as the dyspnea becomes continuous, however, and especially if 
the patient shows signs of deficient oxygenation of the blood, nu^asures 
shouhl at once be undertaken to overcome the laryngeal stenosis. Two 
operative procedures are avnilable: intubation of the larynx by means 
of the O' Dwyer tubes and tracheotomy. Doth give about the same 
percentage of recoveries. 

von Bruns and other Kuropean surgeons favor tracheotomy in the 
majority of cases. Most American authorities favor intubation for the 
following reasons. The technic is simpler. The operation can be per- 
formed without an anesthetic and in less time. There is less danger 
of hemorrhage into the trachea and lungs. There is less danger of 
bronchopneumonia. There is less danger of an extension of the mem- 
brane downward, which is favored by the presence in the trachea of 
the open wound and the more movable cannula. Parents will more 
readily consent to the less hazardous procedure. On the other hand, 
in intubation there is often danger of the child’s coughing the tube out 
of the larynx; under these circumstances suffocation may take place 
before it can be replaced. In certain cases when the chief obstruction 
lies in the upper trachea intubation will not relieve the stenosis. In 
other rare instances children cannot swallow while the laryngeal tube is 
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in place and are thus deprived of the food and stimulants necessary to 
combat the toxemia of the disease. 

In my own opinion the best results will be obtained by the employ- 
ment of intubation when this procedure relieves the obstruction without 
interfering with feeding and where the tube can be normally retained. 
In all other cases tracheotomy should })e the operation of choice. 

In considering the prognosis of these operations one must have in 
mind the fact that they simply overcome the danger of death from 
suffocation, that they can in no way influence the progress of the disease, 
except that by insuring free respiration the normal resistance of the 
individual is perhaps increased and the liability to bronchopneumonia 
is lessened. 

Jlefore the general employment of antitoxin the death-rate after 
operation ranged from 60 to 75 per cent. vSince the introduction and 
general use of antitoxin the mortality has been lowered to between 30 
and 35 per cent. 

Edema of the Larynx. — Under this heading will be included injlam- 
matorn edema, submucous laryngitis, or that form of laryngitis in which 
the pathologic process extends to the submucous areolar tissue, resulting 
in tumefaction due to the presence in the tissue of serum or other 
products of inflammation; and also non-in jiajnmatorjf edema, the result 
of cardiac or renal lesions, venous obstruction, pulmonary tuberculosis, 
and malignant disease. The chief factor in all of the cases is an edem- 
atous swelling of the lining membrane of the larynx producing 
respiratory ol)st ruction. The most frecpient seat of this lesion is that 
portion of the mucous membrane which covers the aryteno-epiglottidean 
folds, as the amount of sulunucous areolar tissue is most abundant in 
this situation. The mucous membrane of the true vocal cords, on the 
other hand, rarely takes ]>art in the process, for the reason that it is 
closely adherent to the fibrous structure of the cord, with but little or 
no intervening areolar tissue. 

In the inflammatory edema the mucous meml)rane is often acutely 
injected, red, and swollen; when the infection is a pyogenic one the 
infiltrating exudate may become purulent ami simple or multiple abscess 
result. In non-inflammatory edema the mucous meml)rane is pale or 
has a slightly yellowish tinge. It has a watery myxomatous appearance 
similar to that seen in a misal polyp. 

Among the causes of inflammatory edema must be included the 
causes of acute laryngitis: trauma, the inhalation of superheated air 
or steam, and the presence of foreign bodies. Krysipelas of the face is 
occasionally complicated by an extension of the process to the fauces 
and larynx. Under these circumstances obstruction from edema may 
develop with great rapidity. 

The presence of infection or suppuration in neighboring tissues, as 
deep cellulitis of the neck or Ludwig's angina, will often give rise to 
edema of the larynx; and venous obstruction from the presence of a 
new growth or as a result of a surgical operation frequently favors the 
development of edema. 
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The symptoms of edema of the larynx may often be preceded for 
a variable period by those of a simple laryngitis, a forei^jjn body, trauma, 
or some other of the predisposing causes. When edema tlevelops the 
voice becomes weak and deep in pitch, there is moderate cough, and 
a feeling of some foreign sul)stancc to be expelled. Respiratory eml)ar- 
rassment ilevelops and may in(*rea.se witli great rapidity. At first 
inspiration is impeded, then both inspiration and expiration. In the 
majority of cases the point of obstruction lies at the superior aperture 
of tlie larynx and is caused by swelling of the aryteno-cpiglottidean and 
the interarvtenoid tissue. On laryngoscopic examination these tissues 
are .seen to fall together during inspiration, ob.scuring the vocal cords. 
In the rarer subglottic edema the reddened mucous membrane from 
either side of the larynx occasionally may be seen below the vocal cords 
to come together, leaving a narrow longitudinal aperture. While the 
cords may become reddened, they rarely if ever show much thickening, 
certainly not enough to impede respiration. 

In many ca.ses of edema from .severe trauma. erysi|)elas. or Ludwig’s 
angina the development of the .symptoms is .so rapid that death may 
ensue before a surgeon can be summoned. Lennox Browne reported 
an instance where a man suddenly developed an edema whik? sitting in 
the waiting-room of a public dispen.sary wlicu’e he had gone for tr(*at- 
ment of another di.sea.se. In this ca.se death occurred in a few minutes 
before the attending staff could perform tracheotomy. 

The prognosis in conditions complicated by edema of the larynx 
is always grave. When the possibility of edema has becui for(^s(M‘n, 
however, and measures are taken to insure prompt operative relicff as 
soon as the obstruction to respiration becomes marked, death from this 
cau.se is exceptional. It is rather in tlio.si* cases in which edema is 
impemling, but in which no preparations are made to meet the emer- 
gency promptly, that the fatalities occur. 

The treatment of edema of the larynx l)efore marked olxstruction 
occurs should l)e by removal, if po.ssible, of the cause. I’lxtraction of 
foreign bodies, replacing displaced fragments after fracture or dislo- 
cation of the cartilages, releasing neighboring foci of pus, or treating 
pharyngeal infections should be undertaken in suitalde ca.ses. The u.sc 
of .steam inhalations, especially when combined with the vaj)or of 
benzoin, is highly recommended in the milder forms due to catarrhal 
conditions. Scarification by means of a well-guarded laryngeal lancet 
is regarded by Lennox Browne as a most valuable proc^edure, often 
producing complete relief in a few hours, even in cases of im|)ending 
suffocation. In all cases, however, in which the life of the individ- 
ual is threatened no time should be wasted by a trial of milder 
methods, as tracheotomy is positively indicated as the only rational 
treatment. 

Chondritis and perichondritis of the laryngeal cartilages occur 
as a result of primary infection by means of wounds, compound fractures 
or surgical operations, as a residt of .secondary infection from the exten- 
sion of ulcerative proce.s.ses within the larynx (carcinomatous, tuber- 
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culous, syphilitic, etc.), to the cartilages, or j)y means of metastatic 
infection from some remote septic focus. 

As (;artilage is one of tluj most poorly nourished tissues of the body 
it follows that any infection or injury of the cartilage itself or of the 
perichondrium whi(?h furnishes its chief blood supply' is likely to be 
followed by necrosis. When this takes place pus appears between the 
cartilage and its perichondrium. The necrosed area of the cartilage 
gradually separates from the healthy portion and finally lies as a loose 
seciuestrum in the subperichondrial abscess. Rupture of this abscess 
with or without spontaneous discharge of the sequestrum may take 
pla(;e at any stage of the process. Occasionally when the sequestrum 
is small it may disappear by molecular disintegration and be discharged 
as j)us. When the j)roccss is extensive the larynx and sometimes the 
trachea may bo greatly deformed by loss of tissue, and .serious impair- 
ment or interference with the functions of phonation and respiration 
may residt. 

In rare in.stances, e.specially when due to the .syphilitic virus. re.solu- 
tion may take i)lace witliout ab.scess formation, leaving only a thickened 
area over the affected cartilage. 

The rupture of a subperichondrial abscess may take place into the 
pharynx or eso[)hagu.s, into the air tul)c, or externally. When rujffure 
occurs in two directions fistuhe may result. Occasionally the discharge 
of a cartilaginous seciuestrum into the larynx may give rise to obstruc- 
tion, spasm, or edema, recpiiring prompt surgical interference. 

The symptoms of chondritis or perichondritis are localized pain, 
cough, embarrassment of respiration, hoarseness, aphonia, and dyspha- 
gia. The laryngoscope may reveal the j)resence of a circumscribed 
swelling encroaching upon the lumen of the tube or the discharge of 
pus from a sinus or idceratcd area. External deformity due to the 
swollen cartilage or absce.ss may sometimes be apparent on inspection 
and localized tenderness may be detected by palpation. Redne.ss of 
the skin, edema, and fluctuation are present when the aKscess points 
externally. Fever is rarely a prominent .^ym])tom, but is occasionally 
pre.sent in the metastatic ca.ses. 

Regarding the prognosis in these conditions, it may be stated that 
the danger to life, in cases which can be carefully watched and intelli- 
gently treated, is small. In neglected causes, on the other hand, the 
danger is often considerable, as suffocation may result from edema or 
the sudden rupture of an abscess into the air-passages. The prognosis 
regarding restoration of function is exceedingly unfavorable. In 
traumatic cases and those which are due to malignant disease or chronic 
ulcerative processes the primary condition may add other unfavorable 
factors. 

The treatment depends largely upon the cause. In syphilitic 
chondritis the judicious employment of energetic antisyphilitic treat- 
ment will occasionally bring about a cure and will generally limit to a 
considerable extent the destructive process. Endolaryngeal operations, 
as the incising of an abscess and the removal of a fragment of necrosed 
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cartilage, are iiulicated when the tlisease is reailily accessible. Abscesses 
pointing externally shoiikl be opened and drained as in other similar 
surgical lesions. In the graver cases, where the disease is extensive and 
inaccessible by these simple measures, tracheotomy followed by thy- 
rotomy ami thorough inspection of the interior of the larynx with the 
removal of all iliseased tissues is the most rational treatment. The 
danger of subsequent cicatricial contraction and stenosis should always 
be remembered and measures employed to combat this tendency. 

Tuberculosis of the larynx. — Primary tuberculosis of tlie 
larynx is an exceedingly rare (lisejuse. Secondary tuberculous lesions 
in the larynx are far more frectuent, being observetl by lleinze in about 
oO per cent, of 1226 autopsies performed at the Leipzig Pathologic 
Institute upon patients dying from tuberculosis. 

The disease occurs most frequently in young male adults between 
twenty and thirty years of age. In a largo proportion of the cases 
(about .")() per cent.) tlie lesions are unilateral and the side of tlie laryngeal 
lesion generally corresponds with that of the chief pulmonary focus. 

The disease generally begins as a submucous infiltration, which later 
ulcerates, often at several points, giving rise to midtiple superficial 
erosions which may coalesce, making a more or less extensive ulcerated 
area. In some instances the ulcers penetrate deeply into tlie tissues, 
giving rise to perichondritis and necrosis of the cartilage. Kxulicrant 
granulations occur in and aliout the ulcerated areas ami may cause 
laryngeal stenosis. Laryngeal and tracheal tumors <lue to tuberculosis 
have been descrilied liy .Mackenzie and others. Th(\s(» may appear as 
polypoid or cauliflower excrescences. The site of tuberculous ulcera- 
tion is most commonly the vocal cords, posterior wall, the aryteno- 
e[)iglottidean folds, or the arytenoid cartilages. 

Involvement of the crico-arytenoid articulation occurs in a certj\in 
number of cases, also paralysis of the muscles from infiltration or from 
nerve pressure. 

The symptoms of tuberculous laryngitis arc hoarseness, a painful 
spasmodic cough, and dyspnea. The presence of any or all of these 
symptoms in a person with pulmonary tuberculosis should awaken 
suspicion of a laryngeal involvement. 

On laryngosco})ic examination in the early stage of the affection 
there will generally be notified an abnormal pallor of the mucous mem- 
brane, thickening of one or l)oth arytenoids tapering off toward the junc- 
tion of the fold with the epiglottis, and multiple superficial ulcerations 
on one of the vocal chords. At a later period more extensive aieas of 
ulceration will be seen involving other portions of the larynx with 
exuberant granulations and diminished movement or paralysis of one 
or both cords. The epiglottis may become thickened or ulcerated, and 
finally evidences of perichondritis will be seen. The characteristic 
feature.s of tuberculous ulceration of the larynx are early involvement of 
the arytenoids, the superficial character of the ulcers, and the great pain 
experienced on swallowing and coughing. 

The treatment of this condition is not very satisfactory, owing to 
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the iilniost constant association of pulmonary lesions. When the 
involvement of the lung is extensive, hygienic and palliative measures 
only are to be recommended. Residence in a mountainous district 
with an outdoor life will often bring about temporary improvement. 
The inhalation of a spray of iodoform dissolved in ether is of positive 
value in many cases. Applications of orthoform are said to give relief 
in some instances. When the disease is primary or when the involve- 
ment of the lung is not extensive, the local use of lactic acid or for- 
malin to the ulcerated areas has occasionally l)een successful. Cdeits- 
inann has recommended thorough removal of a discrete lesion by means 
of the curet." 

I.aryngotorny an<l thorough surgical removal of the diseased tissue 
has Ijcen sii(;cessful in a few in.stances, notaldy one reported l)y Hop- 
niann, in which the ])atient, a clergyman, continued his work foi* many 
years after the operation. In the later stages, where stenosis has 
resulted from involvement of the cartilages, tracheotomy will l^e neces- 
sary to avoid suffocation. 

Lupus of the Larynx. — Although the lesions of lupus are tuber- 
culous in nature, the clinical manifestations of this form of the disease 
are so difTcrent from those of the ordinary type of tuberculous ulceration 
that a separate consideration is de.siral)le. The disease is an exceedingly 
rar(5 one and is generally associated with lupus of the skin and pharynx. 
Tlie condition is characterized l)y the presence of nodular lesions, chiefly 
on the epiglottis and upper portions of the larynx. These ulcerate 
slowly and extend gradually, finally involving large areas. Healing of 
the ulcerated area wil often occur in one place while it extends 
to another. The scars contract and cause stenosis and great deformity. 
Pain is rarely present in laryngeal lupus and the presence of the disease 
is for that reason often \inknowii to the ]>atient until changes in the 
voice occur or respiratory embarras.sment develops as a result of cica- 
tricial stenosis. 

In the treatment of lupus of the larynx the same measures that have 
been found uscfid in the cutaneous forms of the disease are to be advised. 
Thorough cureting followed by the apjdication of lactic acid has been 
successful in a few instances, also the use of the .r-rays and the Finsen 
light. Subhyoid i)haryngotomy with surgical removal of the diseased 
area is to be recommended in suitable cases. When stenosis develops, 
tracheotomy should be performed. 

Syphilis of the Larynx and Trachea. — The larynx may be the 
seat of both the early and late manifestations of syphilis. During the 
secondary stage of the disease hyperemia of the laryngeal mucous 
membrane may occur, also superficial erosions similar to the mucous 
patches of the mouth and pharynx. 

The symptoms caused by these lesions are identical with those of a 
subacute catarrhal laryngitis and are promptly relieved by mercurial 
treatment. In the tertiary period gummatous lesions may occur, either 
as discrete infiltrated areas or as a diffuse thickening of the entire mu- 
cous membrane and submucous tissues. The most frequent seat of 
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these lesions is the epi.4!:lottis. next in frequency comes the vocal cords 
and posterior commissure. The ulcers of syphilis are ji:enerally caused 
by the necrosis of a gummatous infiltration and are characterized by 
an absence of pain, by their tendency to extensive destruction of tissue, 
and the dense contracting cicatrices which they produce in the process 
of healing. 

The crico-arytenoid joints may become ankylosed, the cartilages 
eroded, and perichondritis and abscesses develop. In rare instances 
condylomata may form upon the epiglottis or in the other portion of 
the larynx and give rise to stenosis. Muscular paralysis from infiltra- 
tion of the muscles or from nerve lesions are not infrecpient in the 
severer types of the disease. With all of these lesions, particularly 
when the cartilages are involved, acute or chronic edema may oc(*ur and 
cause stenosis. Similar lesions may occur in the trachea and give rise 
to acute or chronic stenosis. A fretpient seat of gummatous infiltra- 
tion of the trachea is just above the bifurcation; next in frefpiency 
is the upper .segment of the tube, the middle portion being rarely 
affected. 

The symptoms of laryngeal syphilis are in the early stages the 
symptoms of any laryngeal irritation; (‘ough, lioarseness, aphonia, and 
slight difficulty in respiration. Dysphagia may occur when the epi- 
glottis is extensively involved or destroyed. In the ulcerative stage 
the expectoration of pus, mucopus streaked with blood, or of masses of 
necrotic tissue may be noted. On larvngoscopic examination one will 
often be surprised at the extent of the lesion, which is often wholly out 
of proportion to the discomfort experienced by the patient; absence of 
pain being here as elsewhere characteristic of the tertiary lesions of 
syphilis. 

Dyspnea in uncomplicated .syphilitic le.sion.s of the larynx and trachea 
is generally a late symptom, [ii mixed infection, however, it may occur 
suddenly, as in the septic inflammations. 

The symptoms of laryngeal involvement in congenital syphilis arc 
often overlooked, owing to the difficulty of successful laryngoscoj)}’. 
Changes in the voice and flyspnea occurring in a syphilitic infant should 
always awaken suspi(?ion of a gummatous or ulcerative lesion and lead 
to an endolaryngeal examination. 

The prognosis in syphilitic disease of the larynx and trachea 
depends largely upon the care exercised in the treatment of the early 
stages of the affection. Under favorable conditions w’hen the patient 
can enjoy the advantages of early judiciou.s treatment the risk to life is 
small and the majority will avoid tlie grave complicrations, as stenosis 
and destruction of the cartilages, which .so often follow neglect. 

The treatment should consist of the early employment of energetic 
antisyphilitic medication comliined with appropriate hygienic measures. 
Surgical operations are generally required only for the suppurative com- 
plications and the often resulting .stenosis. The former have been 
described under the treatment of Chondritis and Perichondritis; the 
latter will \ye con,sidered under the treatment of Stenosis. 
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Rare Forms of Chronic Inflammation of the Larynx. — 
Actinomycosis may occur as a primary disease of the larynx, ljut in the 
few (;ases recorded it was ^ijenerally secondary to some nei^^hboring focus. 
It usually affects the cartilaginous structures, producing the character- 
istic lesions of perichondritis with ulceration. The overlying skin 
becomes indurated and brawny. The diagnosis is impossi})le until the 
characteristic yellow particles containing the ray fungus can be demon- 
strated in the secretions. Surgical treatment combined with the use 
of iodid of potassium or the cop])er salts is indicated. 

Leprosy of the larynx has been observed in a few instances. The 
lesions ai*e found most frequently on the epiglottis or in the interaryte- 
noid region. These tissues become thickened and nodular, occasionally 
idceration takes j)lace; cicatrices follow, become atrophied, and appear 
as silvery white scais. As the disease produces local anesthesia the 
usual symptoms of laryngeal irritation are absent. Dyspnea, however, 
may occur at any stage and recpiire tracheotomy. 

Scleroma of the larynx and trachea, a chronic inflammatory 
condition of the mucous membrane and submucous tissue occurring in 
the infraglottic ])ortion of the larynx and o(‘casionally in the trachea. 
It is rarely seen in America, the majority of the cases occur in immi- 
grants from Russia, Poland, and (an-many. 

While tlie disease is generally associated with a similar condition 
in the nose and nasopharynx (rhinoscleroma'), a number of cases are 
on record where it occurred as a primary lesion in the larynx. In a 
case recently i*epoj ted l)y hanil Mayer the lesion consisted in an oval 
mass resembling a new growth, which was attached beneath the right 
cord and projected into the larynx, diminishing its lumen l)v about 
one-half.'’ 

The disease is undoubtedly infectious, moderately contagious, and 
is ])rol)al>ly due to a specifn* micro-organism which has l)een described 
l)y Mandlel)auiii as *^a mucoid (1 ram-negative, capsulated bacillus.’’ 

The early symi)toms of the laryngeal lesion are those of any benign 
growth or chronic inflammation. Later the enlargement of the mass 
may give ris(^ to stenosis. Pemovid of the growth gives temporary 
relief, but it is doul)tful if a permammt cure is ever attained. 

CHRONIC STENOSIS OF THE LARYNX AND TRACHEA. 

The causes of acute primary laryngeal stenosis have already been 
described in the ]ireceding sections. 

As a result of trauma, idcerative processes, or operative interference 
with the air tube, cicatrices may form secondarily and give rise to a 
chronic form of stenosis, which is most rebellious to treatment and 
frequently taxes the skill of the surgeon and the patience of the victim 
to the utmost. Practically all of these patients come to the surgeon 
wearing a tracheal cannula. 

In a recent communication upon this subject** .John Rogers enu- 
merates the following cicatricial deformities resulting from tracheotomy 
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which miU' give rise to stenosis and retained tube: (a) Contraction of 
the posterior soft part of the trachea following separation of the anterior 
segments by the cannula; {b) dislocation of the cricoid forward and 
downward, especially wlien tlie fistula is through or close to it; (c) over- 
riding of the cut anterior ends of the tracheal rings, especially if the 
fistula is to one side of the median line; (d) contraction of the trachea 
around the cannula, due to sloughing of the cartilages or rings; (c) spur 
formation posteriorly (as after enterostomy), especially in combination 
with (*ontraction of the posterior soft portion of the trachea, or dislo- 
(‘ation of the lower segment forward and the u})per backward, or both. 

Of the other causes of stenosis following tracheotomy or intid)ation 
he mentions hypertrophic subglottic laryngitis, and the presence of 
granulation about the cannula or intubation-tube, the former ho regards 
as one of the most fre([uently encountered causes of retained tube. 

Hypertrophic subglottic laryngitis occurs most frecpiently 
as a result of tra<*heotomy in diphtheritic laryngitis. The mucous 
membrane is liyperemic and greatly tlii(‘koned from infiltration with 
many small round cells. It is velvc^ty in ai)pearance and l)leeds easily 
on contact. There are no ulcerations. In consistency it is sonujwhat 
firmer than an edema. This condition greatly reduces the lumen of the 
tube and may produce complete stenosis. It is easily <lilafed, however, 
and. as a rule, does not interfere with the introdu(‘tion of tlu^ largest - 
.sized intubation-tuI)e. 

The S3rmptoms of ordinary stenosis of the larynx and trachea have 
already l)een described and will not be repeated. In hypertrophic 
sidjglottic laryngitis tlic symptoms differ sopiewhat from the otlu'r 
forms and may be l)est illustrated by giving a brief clinical history of a 
case recently under the joint care of I)r. Rogers and myself. 

.A man fifty years of age was operatol upon for the i-emoval of a 
cicatricial nodule low down in the cervic’al portion of the trachea, tlic 
residt of a former tracheotomy. The trachea was o|)ened l)y a o-cm. 
longitmlinal incision, tlie obstructing mass removed, and a tracheal 
cannula introduced in the lower angle of the wound. On nunoving the 
cannula .several days later it was found that the j)atient was unable to 
breathe through the larynx. Laryngoscopic ex.arnination of the larynx 
ami upper trachea which had been j)erfectly op(»n and free l)efore the 
operation showed the mucous membrane re<ldened and greatly thickeiuHl, 
especially in the subglottic portion. The condition was tliought to be 
a moderate laryngitis with edema and the cannula was, tlierefore, 
reintroduced. One week later, on again attempting to remove the 
cannula, the larynx was found to be ai)solutoly occhulcd. The largest- 
sized intubation-tube was introduced, but immediately coughed out. 
The cannula was replaced and allowed to remain for another week, with 
the same result on removal. For the next eight weeks a series of 
specially made intubation-tubes was tried until one of the plugged tubes 
to be described later was retained for two or three days at a time, when 
the pain and difficulty in swallowing necessitated its removal and the 
replacement of the cannula. 
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For a number of weeks the removal of tlje intubation-tube, which 
was of the larfijest size, would immediately be followed by almost com- 
])lcte stenosis. Perseverance in the treatment for several months, 
however, finally l)rouji;ht about a cure. At no time was there any 
ulceration, fever, or other evidences of constitutional disturbance. 

The prognosis in cicatrical stenosis of the larynx is exceedingly 
unfavorable when there has been extensive destruction of tissue and 
wh(‘re a tracheal cannula has been worn for a long period. In the 
milder cases and in the cases of hypertrophic laryngitis and tracheitis 
a favorable result can generally be obtained if the treatment is diligently 
followed. In many instances, however, the patients become weary of 
the long treatment and suffering due to the frequent dilatations and 
pr(^f(M* to resort to the permanent use of the tracheal cannula. 

In tlie treatment of this condition l)oth surgeon and patient must 
l)e prepared for a long series of discouraging attempts. In a few milder 
grades of stenosis, as in non-ulcera- 
tive syphilitic interstitial laryngitis, 
cures may be luought about by 
gradual dilatation by the use of the 
intubati(m-tubes of O’ Dwyer. Vari- 
ous sizes and shapes must be tried 
until one is found whi<*h can be 
retjiined without great discomfort. 

This is to )>e worn for a variable 
period and tlien replaced l)y larger 
sizes until the stenosis is fully dilate<l. 

It may tlien be discontinued, being 
int roduced for twenty-four liours once 
or twice a month, in the majority 
of instanc(*s. Iiowever, the patient 
comes to the surgeon wearing a 
tracheotomy cannula. 

Thyrotomy and incision of the 
trachea to the fistulous opening with 
removal of the obstructing bands 
and tissue is indicated in a certain 
numl)er of cases. When this proced- 
ure is followed I introduce a rubber 
tube (Fig. .‘^00), corresponding in size 
to the lumen of the trachea, and 
close the tissue over it. It shoidd 
extend from the entrance of the 
larynx to the tracheal cannula at the lower angle of the wound. From 
the upj)er extremity of the rubber tube a loop of silk passes upward out 
of the mouth and should be made fast to the ear or cheek by adhesive 
plaster. The tube may be retained in place by one or two fine catgut 
sutures which are easily broken if for any reason it is desirable to remove 
the tube. The use of this tube prevents collapse of the larynx and 
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trachea, prevents overriiliiig of the cut edges, anti thertjfore serves to 
maintain the full patency of the air tube until tlie j)roce.sses of re[)air 
are well under way. In two or three days l)oth cannula and rubber 
tube are removed. Subsetjuent recontraction must be guarded against 
by the occasional introduction of a full-sized intubation-tube. 

When thyrotoniy is not indicated for the removal of tlefinitc ob- 
structing masses, rapid dilatation by the introduction of urethral steel 
sounds, pas.sed from below upward through the tracheal fistula, followed 
by the use of a full-sized intubation-tube in the manner des(;ribed above, 
constitute the best treatment. 

When difficulty is experienced in retaining the tube, liogers’ plugged 
or clamped special tubes should be employed (Figs. .SOI and o02). 
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liy a plugged’^ tube is meant one fitted with a ]dug (H) made to 
screw accurately into a perforation (10) in the anterior wall of a normal 
or .special tube through a tracheal fistula. The plug is i)erf()rated at its 
inner end by a hole which exactly corre.sponds in size with the lumen of 
the tube. The plug is provided with a retaining pin ((’), which, when 
the plug is in place, prevents it from rotating and so obstructing in the 
slightest way the lumen of the tube. Hy previous measurement the 
tube has a hole bored in its anterior wall (10), which when the tube is 
inserted lies opposite the tracheal fistula. Into this hole the plug is 
then .screwed and pinned” at right angles to the tube. A cap (A) is 
then screwed down over the outer end of the plug to hold the pin in 
place. By a “clamped” tube is meant one fitted with a detachable 
pair of metal clamps (B) made on the principle of an obstetric forceps. 
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In the sides of the tube are cut f»:rooves (C), which, when the instrument 
is in place, lie at the level of the tracheal fistula. Throu^ijh this the 
clamps are made to ^^rasp the tube and are then held in pla(;e by a 
collar (A) screwed down around them until the collar touches the tube. 
The plu^^^ed or clamped tube is a guarantee against auto-extubation 
and at the same time keeps the tracheal fistula from closing. 

After removal of the cicatricial bands or masses of dense fibrous 
tissue through a thyrotomy incision von Mikulicz has successfully 
employed glass tubes to prevent collapse of the trachea or recontraction. 
Alopy successfully treated an obstinate tracheal stenosis by removal of 
the scar tissue and the implantation of Thiersch’s skin-grafts upon the 
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internal raw surfaces of the tul)e.*'* Plastic operations, by means of 
skin aiul bone or skin and cartilage flaps, have been employed by Schim- 
inelbusch and Koenig to repair losses of tissue in the trachea. Circular 
resection of a slrictured area of the trachea with end-to-end suture has 
been successful in the hands of Keen. 

NEV GROWTHS OF THE LARYNX- 

According to Semon, about 88 per cent, of all tumors of the larynx 
are benign, 12 j)or cent, malignant. Of the benign tumors of the larynx 
papillomata and filu-omata are the most common. Statistics of different 
authorities vary somewhat as to which is the commonest. Mackenzie 
and lennox Browne hold that papillomata are inoie frequently observed, 
while Schrotter and von Bruns maintain the opposite view. Angi- 
omata, lipomata, adenomata, myxomata, and retention cysts are 
occasionally observed. Cartilaginous outgrowths from the thyroid or 
cricoid have been reported, but are exceedingly rare. 
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Papillomata occur at any age, but are most frequently encountered 
in children and in intlividuals before middle life. They may be single 
or multiple. Solitary papillomatous growths are generall}' situated 
upon the vocal cords or in the anterior (•ommissure, rarely on the 
interarytenoid fold. When multiple they appear on one or both cords 
in the ventricular spaces on the epiglottis, more rarely in the subglottis 
region or in the trachea. They vary considerably in size, from that of 
a pin's head to a tumor the size of a large raspberry. Jlultiidc papillo- 
mata are common in early childhooil. In these causes the entire laryn- 
geal membrane may be covered by warty growths greatly im])eding free 
respiration. When seen by the laryngoscope they appear as irregular 
reddish or pinkish elevations which may be pedunculated or sessile. In 
old papillomatous lesions the red or pink color may be wanting, owing 
to a lessened vascularity. 

Fibromata, like papillomata, occur most frequently upon the vocal 
cords or in the anterior commissure. Tnlike pa))illomata, however, 
they occur more frequently in adult life and are generally single. Tlic^y 
rarely grow to a large size and rarely cause ol)stru(‘tion to breathing. 
Two varieties occur — the hard fibromata, which appear as oval, smooth 
nodules with ])road bases, and the soft variety, which may be ihhIuiicu- 
lated, forming laryngeal polypi. Ocaaisionally tlie soft fibromata may 
be lobulated. They are always covered by unl)roken mucous membrane, 
the color of which may be dcjcp red or pale pink, according to the degre^e 
of vascularity. Angiomata may occur on the vocal c.ords and are 
generally irregular in contour and red in color. Cysts arc commonest 
on the epiglottis. 

The symptoms of benign neoplasms of the larynx vary according to 
their situation and the size of the growth. Small tumors when situated 
elsewhere than upon the true cords may give rise to no symptoms. 
The presemre of a small tumor on the vocal cord causes, as a r\de, an 
alteration in the voice which may vary from a slight hoarseness, notice- 
able only on overu.se of tlie voice, to com))lete aphonia. In some 
instances only the singing voice will be affected, ordinary conversation 
giving no sign of a laryngeal lesion. When the growtii is large and 
overlaps the glottic opening, more or less dys])nea may be present. 
This symptom is more commonly observed, however, in clnldren, owing 
to the small size of the laryngeal fi.s.sure and to the fact that the growths 
are often multiple. Cough is prc'sent in a fair proj)ortion of the cases 
and is often spasmodic in character. Pain is rai-ely a prominent symp- 
tom in the absence of laryngitis; when inflammation is added, however, 
pain, irritable cough, and bloody expectoration may be present. As a 
rule papillomata produce more symptoms of laryngeal irritation than 
fibromata and the other rarer forms of new growth. 

The diagnosis of tumor of the larynx is rarely possible without the 
aid of the laryngeal mirror or one of Killian's tubes. Occasionally in 
children traction and forcible depression of the tongue may expose the 
epiglottis and multiple papillomata be seen. 

The treatment of benign growths of the laiynx should be by thor- 
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ough surgical removal. Undoubtedly papillomata have occasionally 
disappeared spontaneously, and in a few instances the frequent use of 
sprays or inhalations of alcohol and other agents has ])een followed by 
marked improvement or cure, but experience has shown that too much 
reliance must not l)e placed upon these methods. 

In the great majority of instances in adults removal is ])est accom- 
plished l)y means of the snare, cutting forceps, or curet, through the 
natural j)assages guided by the laryngeal mirror. It must be remem- 
bered, however, that this requires expert training and only those who 
have had the advantage of this training should attempt endolaryngeal 
operations upon these growths. In young or nervous children, in cases 
of angiomata or subglottic growths, and in some cases of multiple 
papillomata, especially when the tracheal mucous membrane is involved, 
the disease should be attacked by external incision through the thyroid 
cartilage with or without section of the trachea. This shoidd always be 
prc(;edcd by a low tracheotomy and measures should be taken to pre- 
vent the aspiration of l:)lood into the lungs. With the entire laryngeal 
and tracheal mucous membrane exposed the individual tumors should 
be removed with small curved scissors and their bases touched with the 
actual (aiuteiy or trichloracadic acrid. 

Subhyoid pharyngotomy may be employed for the removal of 
tumors situated at the entrance of the larynx. It has the advantage 
that there is little or no danger of subsequent loss of voice, which is 
alwa 3 ’s to l>c considered when thvrotomv is performed. 

Malignant growths of the larynx are much rarer than benign 
ncojdasms. Thev occrur with greater frequenev in males and. as a rule, 
late in life. Uarcinoiua is of more frecpient occurrence than sarcoma, 
the proportion l)eing about 12 to 1. 

ilalignant tumors of the larynx have been divided by Krishaber into 
the intrinsic tumors or those which occur wholly within the larynx, 
surrounded by the thyroid and cricoid cartilages, and the cxtrmsic 
tumors, or those which occur at the suj)erior aperture of the larynx, and 
are not wholly surrounded hy these cartilages. The former class in- 
cludes growths ujK)!! the vocal cords or at the anterior commissure, 
those situated on the false cords or in the ventricular spaces, and those 
which occur in the subglottic region. The latter class includes growths 
on the epiglottis, the aiyteno-epiglottidean folds, the interarytenoid 
space, and those occurring in the pyriform sinuses. 

This classification is an important one for the reason that intrinsic 
growths, as a rule, develop slowh" and remain for a long period confined 
to the laryngeal cavity. Lymph-node involvement occurs late and 
vis(!eral metastasis is cxtremcl}^ rare. Extrinsic growths, on the other 
hand, grow more raj)idly, frequentl}" spread to neighboring tissues, and 
metastasis ocanirs at an early period. The reason for this difTercnce is 
to be found in the arrangement of the lymphatics. The vocal cords 
which exhibit practically no submucous ti^?sue are but poorty supplied 
by lymphatics. The lymphatics from the upper surface of the vocal 
bands pass upward, gradually^ becoming more abundant until at the 
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superior aperture of the larynx, interarvtenoid and arvteno-epi^jlottidean 
folds they are very numerous. From these situations and also from the 
epiglottis ami pyriform sinuses several collect ing trunks pass outward 
through the thyrohyoid membrane, (^ne or more of these enter a node 
situated beneath the posterior belly of the digastric muscle, the others 
pass to other substernomastoid nodes further down. The lymphatics 
of the subglottic region of the larynx are loss abundant than those 

of the .supraglottic region. They, how- 
ever, become more abundant in the 
lower portion of the .space and form 
.several large collecting trunks which 
emerge in front and at the sides of the 
air tube. Those in front pass out- 
ward througli the cricothyroid mem- 
brane: .some descend in front of the 
isthmus of the thyroid to the j)re- 
trachea! node, others ])a.ss outward to 
the internal jugular chain. The lateral 
trunks ])ierce the cri(‘otracheal mem- 
brane near the junction of its pos- 
terior and lateral portions and ('uter 
nod(‘s of the recurrent chain following 
the recurrent laryngeal nerve. .Ml 
eventually enter the jugular or supra- 
clavicular nodes. It will thus be .seen 
that the vocal cords foiin, as it were, 
the watershed of the laryngeal lym- 
phatic system. (Irowths situated here 
extend very slowly along th(» lymph- 
channels. The farther it is removed 
from the true cords the more likely 
is a given malignant neoplasm to in- 
fect the anatomically related lymph- 
nodes (Fig. 

In this connection it .should be 
mentioned that the al)ove statements apply chiefly to carcinomatous 
growths, as sarcoma of the larynx as in other situations shows little 
tendency to spread by the lymphatics, metastasis occurring generally 
by the blood-ve.ssel.s. 

Carcinoma of the larynx may occur in any part of the mucous mem- 
brane. Its most frc(iuent seat, however, is on the vocad cords, con- 
siderably more than half the ca.ses occurring in this region. The other 
.situations in the order of their frecpiency being the false cords, the 
interarytenoid fold, the epiglottis, the aryteno-epiglottidean folds, the 
ventricles, and the subglottic region. On the vocal cords the di.sease 
generally begins as an elevatecl nodule covered with intact mucous 
meml)rane, as a warty growth, clo.sely resembling benign papilloma, or 
as a .superficial ulceration. 
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/I. b, 3'hyrcihyoid Khiridiilur iiodiilf's 
placed in the course of the collectiri); 
trunks coinini^ fn>in the pliaryiiKPolaryn- 
^eal sinuses; r. r, glands of the intern.’il 
jiifrular chain; '/, coilectirii' trunk of the 
-iiperior pedicle; c, /, collecting; trunk of 
the niiddlc pedicle; f/, gland of the recur- 
rence chain; h, pretracheal ghirifl. (Most.) 
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In the earlier .stages there is little in the appearance of the lesion to 
(listinj^uish it from the purely benign growths which it resembles. Later 
there occurs a zone of peripheral hyperemia and infiltration with edema. 
As the growth advances ulceration commonly occurs, generally at a 
point of irritation as the free margin of the vocal cord. I^xtension of 
the process to the muscles, the arytenoid joint, or pressure on the recur- 
rent nerve by lymph-node metastasis causes a diminished movement or 
paralysis of the affeeded vocal cords. When the cartilages are finally 
involved necrosis may occur and perichondritic abscess and fistula 
follow. In the extrinsici variety the primary appearance of the growth 
may be the same; the development is, however, more rapid and it 
frecpiently extends to the mucous memljrane of the pharynx, esophagus, 
or l)ase of the tongue, with early lymph-node involvement, ('arcinoma 
of tlie larynx is rare in individuals under forty years of age. It is 
commonest l)etwcen fifty and sixty, but it has been observed in youth 
and in extreme old age. 

.\ccording to I Lennox Hrowne males are affected much more fre- 
quently tlian females, the proportion being 10 to 1 . It seems to be more 
prevalent among the well-to-do than in those in the humbler walks of life. 

Sarcoma of the larynx is a comparatively rare affection. It occurs 
rather more fre<juently as an extrinsic than an intrinsic growth. The 
number of accurately reported cases is as yet too small to formulate any 
definite statements regarding the comparative frequency in the different 
portions of the larynx. It has, however, been frequently reported as 
arising from the vocal cords, the aryteno-epiglottidean folds, the 
pyriform sinus, and from the cartilages. 

The most frecpient variety is the hard spindle-cell tumor which takes 
its origin from the submucous tissue. It grows slowly as a round oval 
or flattened nodule reseml)ling the benign fibroma. This is the form 
most fre(|uently seen on the vocal cords. Hound-cell sarcoma develops 
more rapidly and occurs more commonly on the aryteno-epiglottidean 
folds or in the pyriform sinuses. These tumors are exceedingly malig- 
nant, are softer in consistence, and by their rapid growth and larger 
size more frecpiently give rise to stenosis, riiondrosarcoma and myxo- 
sarcoma are among the rarer forms found in the larynx. Sarcomata are 
less prone to ulceration than carcinomata. They rarely invade the 
lymphatics, Init the more cellular varieties extend to neighboring tissues 
and give rise to infiltration of the cartilages and soft parts, causing 
nc(;rosis, perichondritis, al>scess, and fistula. 

The symptoms of malignant disease of the larynx vary with the 
primary seat of the lesion. In giwvths occurring on the vocal cords 
the first symptom is an alteration in the character of the voice, generally 
a slight hoarseness, without pain or cough. If the growth occurs on the 
epiglottis, on the aryteno-epiglottidean or interarytenoid fold, pain on 
swallowing may be the first manifestation of the trouble. 

Small growths occurring in the pyriform sinus, on the false cords, 
or in the subglottic region, on the other hand, may be symptomless for 
a considerable period of time. At a later period all malignant growths 
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give rise to laryngeal irritation, eviclenceil by pain, cough, and dyspnea. 
The pain in the later stages is distressingly acute and is not infrequently 
referred to the region of the car on the affcctecl side. This, together 
with the constant irritating cough, often prevents sleep, while the dis- 
tress which accompanies swallowing results in insufficient alimentation 
and rapid wasting. Complete aphonia and ilyspnea ilevelop in ncglecded 
cases, and death from suffocation may occur unless relief is offered by a 
timely tracheotomy. 

The diagnosis of malignant disease of the larynx is generally diffi- 
cult and often impossible in the early stages of the affection witliout tlie 
aid of the microscope. 

The occurrence of an unox])lained hoarseno.ss in an individual of the 
cancer age should at once awaken suspicion of a malignant growth. 
The suspicion is strengthened if the patient is a male between forty and 
sixty years and if the laryngoscopic picture is that of a lesion <^n the 
vocal cord without laryngitis. The occurrence of a small area of 
redness surrounding the lesion, the pre.sence of ulceration or a diminislied 
mobility of the affected cord, renders the diagnosis of malignancy 
probable. As the successful treatment of this disease depends upon 
early diagnosis and prompt surgical measures, removal of a portion or 
the entire growth by endolaryngeal methods should 1)0 ])ra(dised at the 
earliest moment, with a view to microscopic examination and accurate 
diagnosis (Semon). 

While it is po.ssiblc in this manner to arrive at an early and acanirate 
diagnosis in the majority of instances when the growth is situate<l upon 
the vocal cords or above, in the subglottic tumors, it is often difficidt or 
impo.s.sibIe to remove enough of the growtli to render ataairate micro- 
scopic diagnosis po.ssible. While the microscope will generally reve.al 
the. true nature of the growth if a sufficiently generous fragment is 
removed for examination, it occasionally hap])ens that the findings are 
not sufficiently characteristic to warrant a j)ositive diagnosis. Under 
these conditions one must determine the probable character of the 
disease by the clinical history, laryngeal appearances, age and sex of 
the individual, and the ability to exclude other neoplasms or consti- 
tutional conditions. As gummatous infiltration may in the early stages 
closely resemble malignant disease, the exhibition of iodid of potassium 
for a limited period will be of service in doul)tful cases. 

In the prognosis of malignant disease of the larynx it must l)e 
borne in mind that death is the inevitable residt in every case unless the 
disease can be radically removed hy surgical operation at an early 
period. Before the discovery of the laryngoscope there were no recov- 
eries, for the reason that the disea.se was not rec'ognized until too late for 
radical treatment. 

Prior to 1894 permanent cures were ol)taincd in only 8 per cent, of 
the cases (Sendziak). Since that period earlier diagnosis and improved 
technic have resulted in a lowering of the immediate death-rate following 
operation, and have shown a percentage of permanent cures which 
compares favorably with that of malignant disease in any part of the 
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body. In ii recently pulilished series of 20 cases of carcinoma treated 
by thyrotoniy and radical removal Sir Felix feemon reports 1 death and 
15 permanent cures. In a recent series of 22 cases of total laryn^i^ectomy 
for cancer, Cl luck reports only 1 operative death, and of 27 partial 
ex(!isions of the larynx and pharynx, the same author reports 26 recov- 
eries and 1 death. Permanent cures have followed many of these 
operations, but in most instances these operations have been performed 
too short a time for reliable data. While (lluck^s statistics regarding 
his operative; mortality are most encourafi:ing, they must at the pres(;nt 
time be looked upon as exceptional, as the majority of sur^jeons still 
rejijard the operation of total laryngectomy as a dangerous undertaking. 

This is not so mu(!h due to shock nor to any grave technical diffi- 
culty, but ratlier to the fatal type of pneumonia which so frequently 
follows any extensive operation e)n the upper portion of the air tube. 

Theoretically, intrinsic cancer of the larynx should show the best 
results from early radical surgical treatment, for the reason that the 
disease remains for a long period limited to the interior of the larynx, 
that its earliest period of growth is generally announced by an easily 
recognized symptom (hoarseness), and for the additional reason that 
a positive diagnosis can be arrived at in the majority of cases l)y laryn- 
goscopy, endolaryngeal removal, and microscopic examination. While 
the i)rognosis in extrinsic cancer of the larynx is less favorable than in 
intrinsic disease, still recent current literature furnishes several examples 
of complete recovery following radical removal of such growths even 
after extension to the pharynx, tongue, esophagus, and lymphatic 
structures of the neck. 

(.'ertain authorities have strongly advised against total laryngectomy, 
for the reas()n that the ojicration was a mutilating one and rendered the 
subject unfit to associate with his follows or to enjoy life. This view 
1 believe to be extreme; for while cases are on record where individuals 
have committed suicide from grief over loss of voice, the great majority 
of patients, if called upon to choose between a lingering and painful 
death from canc(M* and life with a prospect of good bodily health, even 
without normal mouth respiration, and voice, would undoubtedly 
choose the latter alternative. 

When laryngotomy only is performed most patients speak distinctly 
though with a whispering voice. In a minority of the cases a more or 
less normal voice is ol)tained, notably in a patient reported by von Bruns, 
who was able after this operation to continue his work as a didactic 
teacher for twelve years or more. After total laryngectomy most 
patients accpiire the art of pharyngeal phonation and are able to be 
understood l)y those about them. In a patient operated upon by 
myself six years ago pharyngeal phonation is so distinct that she can 
be readily understood at a distance of 20 feet or more by those accus- 
tomed to converse with her. The use of an artificial larynx (of which 
there are several ingenious models) is, as a rule, unsatisfactory, as it 
necessitates either a pharyngeal fistula or the use of a tube passing from 
the tracheal cannula upward through the anterior nares to the pharynx. 
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In the treatment of malignant diseases of the larynx we must 
consider, fii*st, endolarvngeal operations: second, attacking the growth 
by means of siibhyoiil pharyngotomy; third, laryngotomy; fourth, 
partial laryngectomy; fifth, total laryngectomy: ami sixth, the use of 
tracheotomy, of radiant energy, or Coley’s fliiiil in inoperable conditions. 
While undoubted cures have in a few instances followed the removal 
of malignant neoplasms by emlolarvngcal methoils, yet the uncertainty 
which necessarily attends this method ami the great difficulty in esti- 
mating the extent of the disease, have induced most surgical authorities 
to condemn it. Attacking a malignant growth of the larynx tlirough 
a transverse wound in the thyrohyoid membrane (subhyoid pharyn- 
gotomy) is inadvisable in most instances for the reason that the mortality 
following this procedure is higher and the approach more difficult than 
through the more generally employed thyrotomy or laryngotomy 
wounds. Since Mr. Butlin.in 18S9, strongly advocated removal of early 
intrinsic malignant growths of the larynx by means of a im'diaii incision 
through the thyroid and cricoid cartilages, the operation has steadily 
grown in favor. It is to be advised in all early cases of intrinsic cancer 
where the growth is limited to one side of tlie larynx and where the 
disease involves the soft parts only. 

It should be performed in the Trendelenburg or Hose position and 
be preceiled by a low tracheotomy. The entire growth and all sur- 
rounding soft tissues should l)e removed to the i)erichomlrium. The 
edges of the larynx shouhl then be allowed to fall together and l)e held 
by two or three catgut sutures. The tracheal cannula may be retained 
for twenty-four or forty-eight hours. In the more advanced cases 
w'here the growth has slightly invaded the cartilage this may be cut 
away or hemilaryngectomv may be performed. In extrinsic malignant 
di.sease, removal, as a rule, shouhl be more extensive and the regional 
lymphatics and lymph-bearing areolar tissue should l>e included. These 
operations are usually atypic, for the reason that considerably more 
than the affected portion of the larynx must be .sacrificed. (!hick has 
recently reported a series of succe.s.sful ca.se.s of extensive removal of 
laryngopharyngeal carcinoma in which one or more recurrences had 
occurred in the lymphatic system of the neck. 

Total laryngotomy shoidd be re.served for cases of ])ilateral malignant 
disease, involvement of the cartilages, extensive recurrent di.sea.se, and 
cases in which slight lymph-node meta.stasi.s is pre.sent. All of the.se 
operations will be de.S(n*ibed at the end of the chapter. In inoperable 
malignant disea.se of the larynx, and when for any rca.son the conditi^m 
of the patient contra-indicates operation, the u.se of the j-rays or radium 
Is to be advised. The favorable influence of these agents in malignant 
di.sease has been generally recognized, but as yet no facts are available 
which would induce one to employ radiant energy in any but the above 
outlined conditions. The u.se of the mixed toxins of streptococcus 
erysipelatis and the bacillus prodigiosus (Coley’s fluid) should be 
employed in all ca.ses of inoperable or recurrent sarcoma. Tracheotomy 
will be indicated in the later stages of all cases not otherwise treated. 
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NEW GROWTHS OF THE TRACHEA, 

New ^i;rowths of the trachea are extremely rare. The proportion of 
malignant to ])enign is much greater than in tumors of the larynx. 
Thcisen in 1902 reported 135 cases of tracheal tumor, of which 89 were 
benign and 46 malignant. 

Of the benign growths it may be said that the same varieties occur 
in the trachea as in the larynx. Fibroma o(*curs independently in the 
trachea, pai)illoma generally in association with similar growths in the 
larynx, and almost always limited to the upper segment of the tube. The 
occasional presence in tlie interior of the trachea of masses of thyroid 
tissue is well known. These glandular islands arc generally in direct 
connection with the lateral lo])es of the gland by means of prolongations 
from the latter through the membrane between the rings. They are 
found in the lateral and posterior walls, occasionally they are annular 
and reach such a size as to give rise to difficidty in breathing. In rare 
instances they undergo malignant change. 

Li|)omata, a<lenomata, chondrornata, and angiomata are occasion- 
ally encountered in the trachea. 

Primary carcinoma of the trachea may develop from the normal 
mucous membrane or from aberrant masses of thyroid tissue. Sec- 
ondary carcinoma may extend to the trachea from the larynx, esophagus, 
thyroid gland, or from metastatic carcinomatous deposits in the adjacent 
lymph-nodes, von Hrun.s, in 1898. collected 31 (*ases of primary carci- 
noma of the trachea. This author states that the disease occurs, as 
a rule, in the upper and lower thinls of the tul)e, rarely in the middle 
segment, and that it occupies by preference the posterior or lateral wall. 
Among the 31 cases were many types of the disease, varying in appear- 
ance from isolated nodules to dilTuse infiltrations of the mucous 
membrane or papillomatous masses. The majority, however, were 
medullary rather than fibrous in character. 

In a case successfully o])erated upon l)y von Ih-uns the growth was 
found to 1)0 an adenocarcinoma originating in a mass of intratracheal 
thyroid tissue. 

h^hrlich reported a primary carcinoma of the bifurcation of the 
trachea with prolongations entering the two main bronchi, in which the 
course of the disease was extremely slow. Hoffmann has recently 
reported an autopsy on a case of cvlindri(‘-cell carcinoma originating 
from the mucous glands of the trachea. 

Sarcoma of the trachea is. according to von Bruns, relatively more 
common than sarcoma of the larynx. The tumors are generally rounded 
masses situated on the lateral or ])osterior wall and, as a rule, develop 
slowly. Henrici has reported the history of a patient presenting a 
tumor of tlie trachea which histologically resembled the salivary gland 
tumors (endothcliornata). It was described as an elongated ‘'roller- 
shaped'^ tumor, occupying the posterior wall and attached by a broad 
base. 

The prognosis in new growths of the trachea naturally depends 
upon the character of the neoplasm. The results in operative removal 
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of benign growths is generally favorable, excepting in multiple papil- 
lomata, which freiiuently recur in spite of thorough renunal. In 
estimating the chances of recovery in a given new growth of the trachea 
requiring operative removal, one must always bear in mind the fact that 
there is a distinct death-rate to be reckoneil with, from simple trach- 
eotomy, indepemlent of tlie risk from the procedures nec(\ssary for the 
removal of the growth, and that this danger is in(*reased by the post- 
operative use of the tracheal cannula. Regarding the j)rognosis in 
malignant disease of the trachea it is diflicult to make any positive 
statements, as the numl)er of such cases which have been thoroughly 
extirpateil is as yet too small to furnish reliable data. Theorc'tically 
early thorough removal should promise results as satisfactory as in sim- 
ilar growths of the larynx, for the reason that like intrinsic laryngeal 
carcinoma the disease is easily recognized at an early period and remains 
limited to the tracheal tissue for a comparatively long time, glandular 
and visceral metastases being infrecpient. 

In the treatment of new growths of the trachea the same general 
])rinciples apply as in treatment of neoplasms of ilie larynx. Acc(*ssible 
benign tumors should i)e exposed by external operation, tracheal fissure, 
and extirpated by the knife, scissors, or curet. Malignant tumors should 
be exj)osed in the same manner, and if s?nall and limited to the mucous 
membrane, may be extirpated in the same manner, nunoving all the 
soft tissue down to the fil)rous and cartilaginous wall. In more exKm- 
sive disease and particularly in all cases where tlie submucous or deeper 
tissue.s are invaded, resection of a segment of the tracheal tube is 
necessary. Under these circumstances, where the diseased ar(»a i.s 
sufficiently limited, .sub.secjuent end-to-end anastomosis may be p(‘r- 
fornied. with restoration of normal mouth respiration. In most cases, 
however, the growth has advanced to .such a stage as to i*ender excision 
of a. larger area imperative, and in tho.so cases the low(u* portion of tlie 
tube should be stitched to the skin just above the sternum, von Rruns, 
in 1S90. removed a large portion of the cervical trachea, including ton 
ririg.s, for malignant intratracheal struma, his patient living six years. 
In inoperable cancer of the trachea and in those cases where the growth 
extends to the thoracic portion of the tube, tracheotomy may be indi- 
cated as a palliative measure. When the lumen of the tube is obstructed 
low down the u.se of an extra long flexible cannula may b(» r(*cpiired to 
reach below the obstruction. 

On one occasion I was able to afford considerable relief by curetage 
of an infiltrating malignant growth involving the thoracic tra(;hea, 
followed by the employm(*nt of a larg(‘-sized cannula. 

The use of the various forms of radiant energy or of Coley’s fluid may 
be of some value in otherwise hopeless cases. 

OPERATION UPON THE LARYNX AND TRACHEA. 

Endolaryngeal operations, as the extraction of foreign bodies, 
scarification of the mucous membrane, opening of abscesses, and the 
removal of accessil)le new growths of the larynx or uppci* trachea should 
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not 1)0 undertaken by the /;i;enenil surgeon unless he has had the advan- 
tage of special laryngeal training. These operations require skill in the 
use of the laryngoscope and special dexterity in the employment of the 
armamentarium of the specialist. 

As the laryngeal image presents a reversed picture, one must learn 
to direct his instruments in the opj)osite direction from that seen in the 
laryngeal mirror. This rule, however, appli(\s only to movements in 
an anteroposterior direction. In all operations upon the larynx through 
the natural passages the patient should be S(‘ated in front of the surgeon. 
The mouth shouhl be widely o])en and the tongue drawn forward and 
held by the right hand of the patient. The surgeon should hold the 
laryngeal mirror in his left hand and by means of an electric head-lamp 
or reflector, rlirect a column of light to the mirror. When the laryngeal 
image is clearly seen in the mirror, the surgeon is then able to direct the 
instrument held in his right hand to aiw d(?sired region of the larynx. 
All oi)cralive })ro(*edur(\s on the larynx arc facilitated l)y the employment 
of local anesthesia, (’ocain is the most reliable agent for this purpose 
and may Ik^ applied by means of a spray of a 4 per cent, solution or, 
better, by direct application of a stronger solution by means of a cotton 
swab attached to a l^ent wire or laryngeal prol)ang. It is well to 
remember that in highly neurotic individuals the anestliesia produced 
by cocain in the larynx and j)harynx, by removing the normal sensation 
of the passages of air through these passages, will occasionally give rise 
to a semsation of pseudosuffocation causing great apprehension and 
])ositiv(; fright. I once saw an apparently healthy and well-balanced 
man fall from his chair to the floor, madly clutch his throat, and insist 
that he was becoming rapi<lly asphyxiated. 

Scarijirdlion of Uie mucous membrane in edema of the larynx and 
tlu' o])ening of small al)scesses may be accomplished with a well-guariled 
knife or by means of other spc'cially con.structed instruments. Foreign 
bodies are gras))ed l)y means of laryngeal forceps or extracted l)y hooks. 
Occasionally metallic substances are removed by ])oworful magnets. 
The removal of papillomata, fibromata, and other benign growths is best 
accomplished by suitably curved cutting forceps, of which there are 
many models, or by sliarp curets or snares. 

Befon* attempting the reworal of a largugvid growth it is ilesirable 
to train the j)ati(Uit to remain passive during the intralaryngeal manipu- 
lations. This is accomplished by a more or less prolonged course of 
])roliininary treatment, consisting in the daily practise of touching the 
various parts of tlu' larynx with jirobangs. cotton swabs, etc., until the 
surgeon is able to do this without exciting spasm or retching. 

Intubation of the Larynx. — This operation is performed by a 
S])ecial set of instruments devised by O' Dwyer, which includes an intro- 
ducer, an extractor, and a series of metallic or guttapercha tubes so 
constructed as to fit the lumen of the larynx and upper portion of the 
trachea, each presenting at its superior extremity a flange to rest upon 
the false cords (Fig. .S()4'). As a rule no anesthetic is required. The 
patient, if an adidt, sits in front of the operator with the head well 
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extended; if n child, it is firmly held in the iiprij^ht position by a nurse. 
The mouth is held widely open by a mouth-pijj; and the head steadied 
by an assistant. A tube is selected suited to the a^je of the patient op 
the size of the laryngeal o[)ening and its obturator screwed to the intro- 
ducer. The surgeon, standing or .sitting in front of the patient, 
introduces the forefinger of the left hand into the pharynx until the 
epiglottis is reached, the tongue and epiglottis are drawn well forward, 
and the tube easily passed along the forefinger as a guide until its inferior 
extremity enters the superior aperture of the larynx. The left fore- 
finger is then placed upon the shoulder of the tube, which at the same 
time is pushed downward by elevating the handle of the introducer. 



Fn;. .304. — O’Dwyku’s Inti'iiation Instki’Mknts. 

A, Tube with obturator; D, tube; C, obturator; D, metal KaiiRe; K, inouth-Kaft; F, introducer; C',. 
extractor; H, silk cord. (Fowler.) 


When well within the larynx the tube is pushed away from the obturator 
by a special device on the introducer, and the introducer and obturator 
are remove<l. The tul)e, steadied by a loop of silk previously passed 
through a small eye in the flange, is then pushed into j)lace by the finger. 
If the patient is able to breathe freely through the tube the silk loop is 
divided and removed. Extraction of tlie tube is accomplished by 
introducing the tip of the extractor into the superior aperture of the 
tube, spreading the jaws by means of a lever on the handle, and with- 
drawing both tube and extractor through the mouth. 

In performing this operation one should always be prepared for 
tracheotomy in case symptoms of suffocation arise from the dropping 
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of an undersized tul)e into the trachea or from the pushing of diph- 
theritic mein])rane or otiier obstructing substitnces in front of the tube. 
Another danger not infrequently encountered in this operation is sudden 
collapse due to inhibition of the cardiac and respiratory centers, from 
the irritation of the mucous membrane at the superior aperture of the 
larynx. This complication can be avoided by a previous cocainization 
of the larynx or, as Crile has pointed out, by the hypodermic injection 
of atropin. 

Difficulty in swallowing sometimes is experienced by patients, 
esi)ecially adults, while wearing the tube. As a rule this can l)e over- 
come l)y lying upon the back with tlie head lower than the trunk, and 
])V allowing the fluid to pass backward along the roof of the mouth to 
the posterior pharyngeal wall. 

The iis(i of special tubes in ol)stinate cases of laryngeal stenosis has 
already been descril)ed. 

External operations on the larynx and trachea are required for the 
purpose of oi)ening the air tube for exploration, overcoming obstruction. 


removal of foreign bodies, stric- 
tures or new growths, or for 
rc^soct ing hopelessly diseased 


areas. 

Tracheotomy is the opera- 
tion most freciuently performed, 
and as it is often re(]uired as a 
preliminary j)r()cedure to other 
op(U’ations it will l)e considered 
first. The instruments recpiired 
are a dissecting set, a tracheal 
dilator, and a tracheal cannula 
(Fig. (Jeneral anesthe- 

sia is frecpiently desirable, al- 
though local anesthesia is often 


employed. The patient should 
be in the dorsal position, with 
the shoulders raised on a sand-bag 


Fig. :<05. — Tracheal Cannula. 

or pillow and the head well extended. 



Fig. will show the relation of the parts and the location of the 


incision in this and other median incisions in the air tube. 


A median incision is made over the portion of the trachea to be 
opened. The sternohyoid and sternothyroid muscles are separated and 
the layer of fascia covering the isthmus of the thyroid gland divided, 
ij^everal large veins are generally encountered, which should be divided 
between two ligatures. When the isthmus of the thyroid is reached it 
should be retracted upward or downward and the tracheal rings exposed. 
It sometimes happens that the isthmus of the thyroid is so voluminous 
that it must be partly or entirely divided in order to expose a sufficient 
area of the trachea. When this is necessary the bleeding should be 
controlled by mass ligatures, preferably introduced before division. 
When all bleeding has been arrested the trachea should be steadied by 
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the fingers or a tenaciiluni and the incision made exactly in the median 
line, after which the dilators are introduced and the cannula inserted. 
It occasionally happens in cases of grave emergency that the trachea has 
to be opened to save life before all bleeding has been arrested, and large 
quaiitities of blood are sometimes aspirated into the trachea and bronchi 
by the first spasmodic respiratory act, causing complete cessation of 
respiration. Under these circumstances, by the rapid introduction of 
a soft-rubber catheter to the bifurcation, with wide retraction of the 
tracheal wound, large quantities of blood may be drawn outward l)y 
suction or forced outward by blowing, and resj)iration re-established. 
After the cannula has l)een tied in place and free respiration has been 
assured, the upper and lower angles of the wound may l)e drawn together 



Fifj. — I’oHiTioN or Incisions fok Opknino the I.AiiyNfJOTitAfriiKAL Thact. fnickliain.) 

A, Suprathyroid laryiiKotoiiiy (subhytiid phar>'iiKot«nny); H, tliyrnt*»riiy; (’, l:irynK<)t<iiiiy;D, 
hiKh trarhootoiriy; K, low tmrheotntny. The rorrospondiiiK skin inrisions me loriKer than the in- 
ci?<ions into the hiryiiKotmeheal tract. 


with one or two sutures and a layer of gauze jilaccd between the wound 
and the flange of the cannula. 

The opening of the cannula should be i)rotected l)y a few layers of 
gauze to filter the inspired air, the patient placed in bed in a warm room, 
and watched by a special nurse or trained attendant. Where there is 
considerable tracheal irritation the inspired air should be moistened by 
the employment of a croup kettle or by the use of frequently changed 
gauze compresses wrung out with hot water or boric solution. In 
emergency cases, where it is impo,ssible to ol;tain a metal cannula, a 
rubber tube may be employer! as shown in Figs. 307 and 308. 

Subhyoid pharyngotomy is occasionally employed for operations 
upon the structures at the superior aperture of the larynx. The patient 
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is pljK'cd in the traclicotomy position, a transverse incision is made par- 
allel with and just below the hyoid bone, dividinj< the skin, superficial 
fascia, and platysmji. The superficial vessels are clamped and the 
incision deepened by a transverse section of the sternohyoid and thyro- 
hyoid muscles, exposinjj; tlie thyrohyoid membrane. The pharyngeal 
cavity is next opened ])y a horizontal incision through the membrane, 



Fig. :{()7. — Impkovi.seh Tuachbal Cannula, kkom Rubber Tubing, Tube Split, with 

Fenestrum. 


care being taken to keep near the hyoid bone to avoid wounding the 
superior laryngeal vessels and nerves which pierce the membrane on 
either side. Traction on the epiglottis will draw the larynx forward 
and give a good exposure of the structures at the entrance to the larynx 
and the adjacent pharyngeal wall. When the necessary operative pro- 
cedures have been carried out, the pharyngeal wound should be tightly 
closed with catgut sutures, the muscles united, and the skin partly 
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sutured, a gauze drain being carried down to the suture line in the 
thyrohyoid membrane. 

The operation gives a good exposure, but lias a comparatively high 
mortality, and for that reason is rarely employetl. 



Fig. .' 108 . — Improvi»ei> Tkacheai. Cannula Made from RuiiRF.R Tubing Rent into Shape. 


Suprahyoid Pharyngotomy. — Jeremitsch and von Hacker have 
recently proposed this operation for the exposure and removal of new 
growths situated in the lower pharynx, pyriform sinuses, and the 
upper portion of the larynx. 

A transverse incision is made just above the hyoid bone, extending 
on either side to the sternomastoid muscle, dividing the skin, platysma, 
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mylohyoid, geniohyoid, and some fibers of the digastric and hyoglossus. 
After all bleeding points have been secured the pharynx is opened 
by dividing the mucous membrane in the line of the superficial incision. 

The operation affords an excellent exposure of the parts and avoids 
the danger of wounding the epiglottis and the superior laryngeal nerves. 

The wound should be closed by layer suture, accurately approxima- 
ting the divided muscles. 

The operation was first suggested to Jeremitsch by the o])servation 
tliat cases of suicidal cut throat healed more kindly when the incision 
was above rather than below the hyoid bone. 

While both of the above described operations can be performed 
in the Trendelenburg or Rose position without tracheotomy, in the 
inajorit}^ of instances a preliminary tracheotomy is to l)e recommended. 

Thyrotomy, Median Laryngotomy, or Laryngo=tracheotomy.— 
These terms are employed to designate an operation which has for its 
object the opening of the larynx or the larynx and trachea for purposes 
of examination or for the removal of foreign l)odies, new growths, or 
cicatricial strictures. The instruments required and the position of the 
f)atient are the same as for tracheotomy. General anesthesia, preferably 
l)y chloroform, is advisable in the majority of instances, although 
Kocher, von Hruns, and others prefer the local use of cocain. 

Th(^ first step of the operation consists in the performance of a low 
tracheotomy and the introduction of Hahn’s sponge-covered cannula 
to prevent the downward flow of blood, or the patient may be placed in 
the Trendelenburg posture and an ordinary tracheal canmda employed. 
\ median incision is next made, extending from a point just above the 
center of the thyroid cartilage downward for a variable distance, de- 
pending upon the seat of the lesion. 

The soft tissues are divided in order and retracted until the thyroid 
cartilage is freely exposed. When all l)leeding points have been clamped 
and ligated the laryngeal cavity is opened by a median incision through 
th(» thyroid and cricoid cartilages and, if necessary, extending downward 
through the upper tracheal rings. The edges of the divided cartilages 
are next retracted and the entire exposed portion of the mucous mem- 
brane touched with a 4 per cent, solution of (*ocain and adrenalin. 

The sul)sequent steps of the operation are to be determined by the 
(4iara(der of the lesion. In cases of unilateral intrinsic cancer Semon 
advises the following procedure: An elliptic incision is made surrounding 
the growth and from 4 to 1 cm. from its periphery. This ilivides the 
mucous membrane down to the perichondrium; the growth and the 
surrounding soft parts are then carefully dissected away from the car- 
tilage and removed. All bleeding vessels should be ligated or closed 
by torsion. In cases of benign tumors or cicatricial bands these should 
be excised with the knife, scissors, or curet. After all diseased tissue 
has been removed and the bleeding arrested, the sponge canmda, if 
employed, may be withdrawn and replaced by an ordinary silver tube. 
The edges of the divided larynx are next approximated and held by one 
or two catgut sutures, and the cutaneous wound partly united and 
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dressed. Tlie after-treatment should be carried out as des(*ribod for 
tracheotomy. 

Under certain conditions it may be desirable to perform thyrotomy 
without tracheotomy. When this is undertaken it should always be 
ilone with the head liaiigina: downward over the eilge of llie operatiiij;- 
table (Rose’s position) or with the ])atient in the Trendelenburg posture. 

In patients past middle life there is practically always more or less 
calcification of the laryn.ireal cartilages. Under these circumstances 
they are be.st divideil with heavy scis.sors or the straight cuttin.i*: bone- 
forceps. If there is no hemorrha.ije and no obstructinir edema the 
tracheal cannula may be removed at the end of twenty-four or forty- 
ei.i:!;ht hours. 



Fio. ;109. — Gluck’s Laryngbctomy. 


Partial or Hemilaryngectomy.— This operation is indicated in 
certain cases of chondritis with necrosis ami in unilateral malij^nant 
di.sea.se which has progres.sed too far to offer any hope of radical cure by 
the operation ju.st de.scribed. 

The earlier steps of the operation are the same as in thyrotomy. 
After the larynx has been divided and its cavity explored the diseased 
cartilage may be cut away with s<rissors or the bone-forceps and the 
defect covered by a cutaneous flap. 

Total Laryngectomy. — This operation is indicated in extensive 
tuberculous laryngitis without or with only slight pulmonary involve- 
ment, in bilateral intrinsic cancer in certain cases of extrinsic cancer, 
and in recurrent cancer after thyrotomy or partial laryngectomy. The 
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success of this oponitioii in tiie IkukIs of (jluck, of Berlin, has been so 
remiirkal>le (a recent uni)u))lished series of ^4 consecutive cases without 
an operative death) that a description of his latest technic will be given. 

Jf the whole larynx is to be removed, there is no preliminary trach- 
eotomy, chloroform is administered, and the patient is placed in the 
Trendelenburg ])osture with the head well extended. A rectangular 
flap (Fig. .*^00), consisting of skin, subcutaneous fat, and platysrna, is 
then turned to one side, exposing the larynx and the overlying muscles 
from tlie hyoid l)one to the first ring of the trachea. The sternohyoid 
and sternothyroid muscles are next divided above and below and 
retra(;te(l to cither side and the superior thyroid arteries exposed and 
ligated. The larynx is then skeletonized by removing the remaining 



Fig. ;U0. — Gi.vck’s Laryngectomy. 


muscular attachments and partly separated from the esophagus by 
blunt dissection. A transverse division of the thyrohyoiil membrane 
is next made with a scalpel just below the bone and the larynx drawn 
well forward and its interior examined. A 10 per cent, solution of 
cocain is applied to the mucous membrane and a tracheal cannula 
introduced through the superior aperture and sutured in place. From 
this time the anesthetic is administered through the cannula (Fig. 805). 
The larynx is next separated from the esophagus, care being taken to 
leave as much of the pharyngeal wall as possible, and drawn downward 
gradually, separating the neighboring tissues from it and the upper 
three or four rings of the trachea (Fig. 810). A median longitudinal 
incision is then made over the trachea to the episternal notch, the 
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thyroid isthmus divided between ligiitures, tiic hirynx severed from the 
trachea, and the traclieal stumj) attached to the skin at the lower an^le 
of the median incision. A rubber feeding tube is then introduced 
through the nose and pharynx into tlie esophagus, and the phaiyngeal 
wound united with a double row of catgut sutures and reinforced by 
suturing the retracted sternohyoid and sternothyroid muscles over it. 
The rectangular flap is then replaced, its upper and lower margins 
sutured, and a generous gauze packing introduced through the unsutured 
lateral margin of the wound (Fig. A tracheal cannula is |)la<*ed 

in the tracheal opening and the entire neck enveloj)ed in a sterile gauze 



Fig. :ni. — G i.vck'h Lakyngkctomy. 


dressing. The patient is fed through the tube as soon as the stomach 
will bear fluids, and an effort is made to have him sit up for a part of the 
time after the .second day. 

When the di.sea.se has extended to the pharynx, ba.se of the tongue, 
or upper part of the e.sophagus, these strin^tures must l)e removed with 
the larynx. It occasionally happens that after thorough removal not 
enough pharyngeal mucous membrane is left to unite over the feeding 
tube. Under the.se circumstances a permanent pharyngeal or esopha- 
geal fistula remains. 

To avoid the nece.s.sity of artificial feeding through the fistulous 
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opening Glu(;k has successfully employed a funneled feeding tube 
(Fig. whi(*h is introduced through the mouth, past the fistula, well 
dowTi into the esophagus, the upper expanded portion resting upon the 
base of the tongue. With this in place the patient swallows fluid and 
semisolid food taken into the mouth. I recently saw in Prof. Clluck^s 
private clinic a patient from whom the larynx, the lower pharynx, and 
.S or 4 can. of the esophagus had l)een completely removed, who was able 
to feed himself 1)V means of this apparatus without difficulty. 

The low mortality following Gluck's operation is undoubtedly due 
to four factoi-s; The avoidance of a preliminary tracheotomy; the 
lowered position of the head after the pharyngeal cavity is opened and 



Fig. — (]i.rcK’.s Lahyxgectomy. 


the avoidance of leakage of blood into the trachea; the complete sep- 
aration of the )RM-manent tracheal fistula from the upper wound, and the 
early administration of an abundance of fluiil food. The importance of 
several of these factors was strongly brought out by Keen in his excel- 
lent monogra])h upon the technic of laryngectomy, published in 1899. 

The use of an artificial larynx after total laryngotomy has been 
attemided by many surgeons with varying success. 

The older models of Gus.senbauer, von Ibains, and Wolff required 
a permanent pharyngeal fistula, and have been pretty generally dis- 
carded, as surgeons now recognize that primary closure of the pharyn- 
geal wound gives far l^etter results than the older procedures. Gluck 
has, however, devised an ingenious apparatus which can be .used after 
complete closure of the pharynx. It consists of a metal cap which can 
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be attached to the tracheal cannula: this cap has a valve through which 
air can be inspired, l)ut which closes during expiration. From the 
upper portion of this cap a rubber tube is attached which contains a 
small reed. From the upper extremity of this tube another small 
rubber tube pa.sses throujih the nose to the upper pharynx. Durinji: 
expiration the reed vibrates and the sound thus produced is conveyed 
to the pharyiiireal cavity, where, l>y the action of the pharyngeal muscles 
aiul tongue, it is transformed into articulate 
speech (Fi»:. .*114). 

As most patients after laryiifiectomy easily 
accpiire the art of pharyn^^eal articulation, by 
which they can converse with those about them 
with comparative ease, and as any form of arti- 
ficial larynx necessitates the wearing of a con- 
spicuous mechanical contrivance which at best 
provides oidy a poor substitute for the normal 
human voice, the use of an artificial larynx has 
<:radually fallen into disfavor and is to be re- 
commended oidy in ex(‘cptional ca.ses. 

Resection of the Trachea. This operation 
is indicate<l in certain cases of malignant dis- 
ease, cicatricial stenosis, severe crushin*!; injur- 
ies, ^^un.shot woiimls, and cut throat. Where 
the section of the trachea to be removed is 
limited to 4 cm. or le.ss the two ends can gen- 
erally be approximated and united, restoring 
the caliber of the tube and normal mouth res- 
j)iration. When the removed .section is greater 
in extent the upper extreunity of the distal end 
must be .sutured to the skin as in total laryn- 
gectomy. 

The patient shoidd be placed in the trache- 
otomy position and a median incision made 
over the portion of the traclu^a to be (‘xcised. 
The isthmus of the thyroid should be divideci 
ami the trachea expose<l as d(\scrib(Ml in the 
seertion on Tracheotomy. When the muscular 
and other ti.s.sues have been completely de- 
tached from the tui)e, the patient should be 
placed in the Trendelenburg posture and the 
tube .severed with the knife or sci.ssors just 
below the diseased area. After controllinji: any 
hemorrhage from the divided mucous mem- 
i'iG..n3.— braiic the di.stal portion of the trachea .should 
be .separated from the esopha^i:us and tem- 
porarily fixed in the lower an^le of the wound. It is generally 
advi.sable to introduce a tracdieal cannula throujjh a lower opening and 
through it continue to administer the anesthetic. 
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The se(!ontl incision is made just above the lesion and the diseased 
area removed, eanj being taken in all of tliesc manipulations to avoid 
wounding the recurrent laryngeal nerves. If the two extremities of the 
divided trachea can be easily approximated, they should l)e sutured 
together. For this chromic catgut sutures should be employed, four 
or five on either side. The anterior and lateral sutures should include 
the entire thickness of the tube. In introducing the posterior ones care 



Fn.. .’U4. (ll.I’rK's eilOXATIt>X .\IM‘M(ATI> IX l\)SITlON. 
fi, Cap witli valvo; vtiii'e. U'oii BorKnianii, von Hniiis, ami von MiUwIioz.) 

should l)e used not to wound the esophagus. After tlie trachea has been 
sutured the soft jiarts should be united above and ])elow the line of su- 
ture and a gauze i)acking left in the middle of the wound. 

Keen has r(M*ently n'ported a successful case of tracheal suture, the 
patient being out of l)ed on the fourth day. 
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SURGERY OF THE THORAX. 

liv CJkokc'.i-: Kmkkson Hiikwkk, M. D., 

NEW YORK. 

ANATOMIC CONSIDERATIONS. 

Thk thorax is n cavity houiulocl in front by the storniini and the 
costal cartilaicos, Ix'liind by the twelve dorsal vertebra' and the ribs as 
far as their ani^les. laterally l)V the arches of the ribs and the intc'rcostal 
muscles, .superiorly l)V the niu.scles of the neck, inferiorly by tlie dia- 
phramn. The latter is arched upwanl and eiK'roaclu's consid(Mai)ly 
upon the cavity of the thorax, the hiirhest |)oint reachinit to tlu' h^vel 
of the fifth ril) on the right .side and the sixth on tlie left. Tlie attach- 
ment of the diaphragm to the chest wall is indicatcul by a line drawn 
from the junction of the ensiform with the sternum, backward to the 
eleventh dorsal spine. 

The thoracic cavity contains three clo.sed serous sacs, the right and 
left pleura*, and the j^ericardium. The pleural cavities are situated on 
each side of the thorax, the space left in tin* center by their non-approx- 
imation is called the mediastinum. This space contains the heart and 
pericardium, the origins of the great ves.sels, the roots of the lungs, tin* 
trachea, esophagus, thoracic duct; the pneumogastric, phrenic, and 
.sy inpa t het ic nerves . 

The lungs are the essential organs of respiration and are placed on 
the two sidc.s of the mediastinal space. Each lies free in its own plcuiral 
cavity, attached only by its root to the structures of the mediastinum. 
The apex of the lung rises above the level «)f the first ril) into an oval 
sj)ace formed by the muscles at the root of the neck. The bases of the 
lungs rest upon the diaphragm and are i»i relation with important 
alxlorninal organs, the diaphragm alone intervening; thus the base of 
the right lung ixists upon the right lobe of the liver, the left upon the 
left lobe of the liver, the stomach, .spleen, and occasionally the splenica 
flexure of the colon. The lower limit of the pleura (co.stodiaphragmatic 
sinus) lies from 1. I to 2 (?m. al)ove the costal attachment of the diaphragm; 
the lower sharp margin of the lung lies about the same distance above 
the bottom of the costodiaphragmatic sinus. During deep inspiration 
it descends nearly to the bottom of the space. 

MALFORMATIONS OF THE THORAX. 

Congenital malformations of the thorax are rare. They have to 
do with the bony framework or the mu.scular coverings. Of the bony 
malformations, median fi.ssure of the sternum is perhaps the most 
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frequent. The fissure may be limited to ensiform (bifid ensiform) 
or it may extend throughout the bone. The space left between the tw'o 
halves of the bone is generally filled with dense fibrous tissue. Com- 
plete absence of the sternum is a rarer form of defect and unilateral 
absence of the bone is still less common. 

One or more ribs may be absent or the development of a rib may l)e 
incomplete; in these cases the anterior portion is generally deficient. 
Where one or more ril)s are absent the space is occrupied l)y a den.se 
fibrous membrane. The presence of a rudimentary rib from the first 
lumbar vertebra is not so very infrecpient. It may l)e present on both 
sides. The junction of several ribs with the costal cartilages may be 
atypic, several ribs uniting with one or two cartilages, leaving abnor- 
mally wide or narrow spaces between the cartilages. 

lOxtensive l)ony defects of the chest wall may result in hernial pro- 
trusions of the lungs. Pulsation of the heart or large vessels is often 
seen and easily felt through the thin membranous coverings. 

Hernia of the lung in the cervical region has been reported, the 
protrusion being between the muscles at the root of the neck. These 
conditions rarely call for surgical treatment. 

The X)ropriety of attempting to draw together a fissured sternum 
and uniting the two halves of the bone with silver wire or chromic gut 
may be considered in an otherwise healthy (*hild. Where large defects 
are present with a strong tendency toward hernia the use of celluloid or 
metal plates for protection .sho\ild be advised. The subcutaneous 
implantation of a fine silver wire netting or filagree might be serviceable 
in these cases, as in large ventral herniie. 

Congenital malformations of the muscular coverings of the chest 
wall may be due to absence of certain muscles or to atrophy from de- 
ficient nerve supply, unilateral or ])ilateral. Absence, more or less 
complete, of the pectoral muscles, has been observed in a few instances; 
also of the scapular group or of the serratus magnus. The presence of 
supernumerary muscles, as the costocoracoitl, the chondro-epitrochlear, 
or the sternalis, is frequently olxserved in the dissecting-room. 

Tliese abnormalities rarely, if ever, give rise to the necessity for sur- 
gical interference. 

Acquired malformations of the thorax are generally the result 
of trauma, scoliosis, rickets, and Pott's disease, and will be considered 
elsewhere. 

INJURIES OF THE THORAX. 

Contusions of the thorax occur under a great variety of conditions, 
such as l)lows, falls, crushing injuries, the passage of the wheels of a 
vehicle, kicks of horses, and railway accidents. In the less important 
forms, the symptoms are merely those of a contusion in other parts. 
There are localized pain and soreness, especially marked during move- 
ments of the underlying muscles. The skin may be bruised or abraded, 
heniatomata may occur in the subcutaneous tissue or in the muscles. 

Rupture of the Lung . — ^The severer forms of thoracic contusions are 
VOL. Ill — 33 
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often associated with visceral injury, even without fracture of the ribs 
or sternum. As the thoracic wall is markedly elastic, a severe blow or 
sudden compression may fjreatly diminish the intrathoracic space. If 
at the .same time the glottis is spasmodically closed and air cannot 
escape, rupture of the lun^ will take place with or without injury to 
the pleura. When the parietal pleura is intact a moderate rupture of 
the lun»: may give rise only to pneumothorax. If the rupture is more 
extensive ami if one of tlie larger ve.ssels is wounded in addition to the 
pneumothorax, hemothorax may develop. When associated witli frac- 
ture of a rib ami injury to the pleura subcutaneous emphysema may 
occur and in .severe cases .spread over the entire body. Subpleural 
emphysema may be pre.sent in injury to the lung without j)leural 
rupture; this may extend to the root of the lung, mediastinum, and, 
later, appear at the root of the neck. As a secondary result of injury 
to the pleura, a .serous exudate may develop hydrothorax, and if infec- 
tion bo added, an empyema or pyothorax. When the lung is in- 
volved. traumatic pneumonia is a frequent complication. In \’ol. I., 
p. 909, a rare but startling condition, known as traumatic asj)hyxia, is 
de.scribed and illustrated. 

Rupture of the diaphratpn may occur as a result of a severe con- 
tusion of the thorax with or without injury to the lung. If the rent in 
the diaphragm is large, a hernial protu.sion of the stomach or of other 
abdominal viscera into the pleural cavity may take place. In small 
wounds of the diaphragm the resulting hernia is more apt to become 
strangulated. 

The symptoms of severe contusion of the thorax may often be 
surprisingly slight, even in the presence of grave visceral lesions. In 
other cases, even without demonstrable injury to the chest wall or to 
the contained viscera, grave symptoms of shock develop and may result 
in’ death. In these causes, which are often spoken of as conrus,sion of the 
chest, the patient may bccrome unconscious immediately upon the receijit 
of the injury; the face is pale, the pulse weak or im])erceptil)le, the 
respiration is shallow, and the patient may sink rapidly into fatal 
collapse. 

The.se symptoms are more apt to follow injuries to the lower ])ortion 
of the thorax near the heart and diaphragm, for (’rile has shown by 
numerous experiments that traumata in these regions are followed by 
a greater degree of shock than those occurring in other and more remote 
regions of the chest and abdomen. 

Involvement of the pleura is general!}^ indicated by .sharp localized 
pain, e.specially on deep inspiration. When the lung is injured there are 
cough and bloody expectoration. Shortness of breath, pallor, weakne.ss, 
and a rapid, feeble pulse point to internal hemorrhage and compression 
of the lung. Epiga.stric pain, vomiting, and tenderness in the upper 
abdomen would suggest the po.ssibility of a rupture of the diaphragm, 
although this lesion may be pre.sent with extensive hernia of the abdom- 
inal organs without any symptoms other than shock and a slight 
abdominal tenderne.ss. 



INJUItIKS OF THK THOUAX. 


515 


Some years aj»:o at the Roosevelt Hospital 1 saw a patient admitted 
for a (•oiitusion of the lower thorax and abdomen. The only signs 
present were those of slightly embarrassed respiration and epigastric 
tenderness; some hours later he presented symptoms of a rapidly deep- 
ening shock. Autopsy revealed a large n^nt in the left leaflet of 
the diaphragm with the greater part of tlie stomach and a large loop of 
the int(^stines in the loft pleural cavity. 

Symptoms of intestinal ol)struction may occur at any time after 
ru])ture of the diaphragm due to a loop of intestine })ecoming strangu- 
lat(Ml in the diaphragmatic opening. Subcutaneous hemorrhages about 
the head and ne(rk are occasionally observed after severe contusions of 
the (?hest from the sudden increase of the venous pressure. Auscul- 
tation and percussion will generally reveal the signs of pleural injury, 
pneumonia, j)neimio- or hemothorax Intestinal gurgling heard on 
auscultation of the chest would indicate diaphragmatic rupture with 
liernia. 

The prognosis in tlioracic contusions depends upon the character 
of the injury. In the cases associated with marked shock — concussion 
of the chest — the outlook is always grave. The possibility of severe 
visceral injury should always l)e remembered even where the initial 
symptoms are mild in character. 

Schwartz and Dreyfus have recently reported 29 cases of subparietal 
rupture of the lung, with 16 deaths. 

The treatment of simple, uncomplicated contusions should consist 
in rest and soothing applications. Shock must be energetically com- 
bated by external heat, stimulants, and, if necessary, by an intravenous 
saline infusion or hvpodermoclysis. In cases of injury to the pleura 
or lung strapping the chest or the application of a tight bandage will 
often relieve the pain. 

The treatment of subparietal rupture of the lung should consist 
in absolute rest by jdacing the patient in the position of greatest com- 
fort and ease of respiration. 

The probability of infection by external operation should be remem- 
bered and the case treated expectantly, unless infection, progressive 
hemorrliage, or increasing respiratory embarrassment threaten life. 

In suspected cases of rupture of the diaphragm with prolapse of the 
abdominal viscera into the thorax, the abdomen should be opened, 
the prolapsed organs replaced, and an attempt made to suture the 
rent. The treatment of pneumothorax, hemothorax, and empyema will 
be considered under separate chapters. 

Fractures of the ribs and sternum have been considered in the 
chapter on Fractures (\'ol. II., p. 155). 

Injuries of the pericardium, heart, and great vessels have been 
considered in the chapter on the Surgery of the Vascular System 
(Vol. V.). 

Burns of the chest are considered in the chapter on Plastic 
Surgery (Vol. V.). 

Wounds of the thorax are divided for convenience into those which 
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are limitetl to the superficial structures and those which penetrate the 
interior of the cavity. 

Non-penetrating wounds of the chest wall may result from 
blows from blunt boilies (contused wounds); from cuts from knives, 
sabres, or glass (incised wounds) ; from machinery accidents, explosions, 
etc. (lacerated wounils), or from gunshot injuries. These may be 
limited to the skin aiul subcutaneous tissue or they may involve the 
muscles, the superficial blood-vessels, or the nerves. 

The dUujnosis of uncomplicated non-penetrating wounds of the 
thorax is generally easy. The history of the injury, together with the 
result of inspection, will enable the surgeon to determine the character 
of the wountl. Hemorrhage, as a rule, is slight unless one of the larger 
blood-vessels is injured. In extensive division of muscular ti.ssue there 
may be some resulting loss of voluntary motion, and if motor nerve- 
trunks are divided, as the posterior thoracic or the anterior thoracic 
branches of the brachial plexus, paralysis of the serratus or of the pec- 
toral muscles mixy be noted. 

It is often difficult to determine accurately whether a given wound 
of the thorax is limited to the external soft parts or has penetrated into 
the thoracic cavity and damaged one or more of the contained viscera. 
The reason of the difficulty lies in the fact that in the beginning, visceral 
injuries may pre.sent no symptoms or signs which positively point to 
a grave lesion. This is particularly the case in gunshot wounds of the 
lung. 

The question as to whether a bullet may half encircle the chest 
(contour wounds), the track of the bullet lying wholly within the soft 
parts along a rib, or the external intercostal fascia, is one upon wliich 
considerable difference of opinion has been expressed. Some years ago 
I olxserved a ca.se where, from a .self-inflicted pistol wound, the point of 
entrance was aljout 1 inch to the left of the sternum in the fourth inter- 
costal space. The bullet was subsecpiently found on a slightly higher 
level beneath the skin, just to the left of the spinal column. During the 
week the patient was under observation there was absolutely no sign of 
injury to the heart or lungs. 

The prognosis in non-penetrating wounds of the thorax is generally 
favorable. While infection and extensive suppuration may follow 
lacerated wounds, especially if neglected, in most cases intelligent 
treatment will result in cure. 

The treatment of superficial wounds of the chest is the same as in 
wounds elsewhere in the body. Thorough disinfection followed by 
suture and drainage is all that is required in the majority of instances. 
Cjimshot wounds should not l)e too energetically explored unless there 
is a reason to believe that the bullet carried with it some foreign sub- 
stance. Superficial disinfection and the application of a sterile dressing 
is all that is required in the majority of instances. Wounds of muscles 
should be repaired and the divided ends of severed motor nerves should 
be approximated at once with sutures. 

Penetrating wounds of the thorax are much more important than 
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those which have just been considered; their importance depending upon 
the amount of trauma inflicted upon the intrathoracic structures. 
They arise from the same (;auses as the non-penetrating wounds, but in 
addition to these, compound fracture of the ribs and the sternum play 
an important role. 

A small penetrating wound of the chest may open the pleural sac 
without further damage. If the amount of air which enters is small, no 
untoward symptoms may appear. If the wound in the pleura is larger 
and the opening is not immediately sealed by a falling together of the 
tissues when the injuring body is withdrawn, air enters the pleural 
cavity in large quantities and the lung is correspondingly compressed 
(pneumothorax). If, in addition to this, some important vessel is 
WH)unded, blood is aspirated into the pleural sac with each inspiration 
and the patient may collapse from concealed internal hemorrhage 
without any external sign (pneumohemothorax). Secondary infection 
may occur either from the wound or through the blood-current and 
give rise to empyema (pyothorax). 

When, in addition to the wound in the pleura, the lung tissue is 
involved, practically the same results are produced with a slightly 
increased prol)ability of infection, for the reason that the air pumped 
into the pleural cavity from the wounded lung furnishes an additional 
source of bacterial contamination. In this connection it should be 
stated that of the two sources of infe(*tion, the external wound is 
far more important, iis subparietal ruptures of the lung, even when 
associated with hemorrhage, give a low percentage of pleural infec- 
tions. 

In severe lacerations of the lung there is a high grade of shock, both 
from the increased gravity of the local injury and from the more profuse 
hemorrhage which always results from extensive injury to these highly 
vascular organs. 

(hinshot wounds constitute a large percentage of the penetrating 
wounds of the chest. Formerly, when the old-fashioned large-calibre 
low-velocity weapons were in use, the resulting injuries were much more 
severe than since the introduction of the modern high-velocity small- 
caliber arms. The reasons for this are the following: first, the larger 
projectile more commonly .splintered the ribs and drove the fragments 
into the lung; second, the projectile less frequently passed through the 
chest, l)ut more commonly remained imbedded in the lung or other 
tissues; third, the wounds produced by the more slowly moving bullets 
resulted in a greater amount of laceration of the lung tissue and conse- 
quently more hemorrhage. Experience furnished by the South African, 
the Spanish- American, and the Russo-,Iapanesc wars has abundantly 
proved that a large })roportion of the perforating wounds of the thorax 
made by the modern high-velocity rifles healed kindly and without 
suppurative complications. In general it may be stated that injuries 
occurring near the root of the lung are far more dangerous than those 
situated at a distance, near the periphery; that bullets which perforate 
the chest give rise to less disturbance than those which simply penetrate 
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aiul remain witliiii its cavity; and that splintering of the hone always 
adds to the gravity of the injury, (lunshot woinuls will he considered 
more at length in the chapter ii])on Military Surgery. 

Injuricii to the blood-vessels of the thoracic wall frecpiently com- 
plicate perforating wounds. Those most freciueiitly wounded are the 
internal mammary and the intercostal arteries. Dangerous and even 
fatal hemorrhage may result from wounds of these vessels, and wliile 
blood appears, as a rule, in the external wound, the hemorrhage is, for 
the most part, within the chest. Due reason why these hemorrhages 
are so dangerous is that l)y the movements of respiration blood is sucked 
from the open vessels into the pleural cavity, therel)y i)reveii(ing closure 
by nature’s methoil of clotting. 

Injur It to the diuphratini is quite common in gunsliot wounds of the 
chest. It is also observed in stab wounds and in compound fracture of 
the lower ribs. When the wound is large hernia of some of the alxlom- 
inal viscera may occur into the thorax and peritonitis may develoi) 
from infection through the external wound. 

Injuries to the thoracic duct may com])licate penetrating wounds of 
the thorax. These are exceedingly rare except when associateil with 
fracture of llic spine and injury to other mediastinal structures, the 
symptoms of which, as a rule, overshadow those due to a wound of the 
duct. The immediate effect of an injury to the thoracic duct woidd be 
the extravasation of chyle into the mcMliastinal tissues or the i>Ieura 
(chylothoraxi. Small wounds are said occasionally to close sponta- 
neously. When there is a continuous leakage of chyle, however, in- 
anition and rapid loss of weight result. 

Penetrating wounds of the thorax a.ssociated with wounds of the 
pericardium or heart arc always accompaniial by s(‘V(U‘e shock; when 
th(? great vessels are involved death generally follows in a few moments. 
These injuries will be c()nsidered at length in \'ol. W 

The symptoms of a j)enetrating wound of the chest depend uj)on the 
location of the trauma, the amount of force expendcMl on the chest wall, 
and the character of the visceral injury. In some instances the amount 
of immediate shock is great, the patient will fall to the ground, become 
pale, and nauseated. The pulse will be small and rapid, the respiration 
shallow. In others, even when the amount of local and visceral injury 
is relatively greater, the patient will exhibit no symptoms or only a 
stinging sensation at the point of injury. When the lung is injured 
there will be cough and bloody expectoration in the majority of instances, 
with localized pain on respiration and the later develoi)ment of pneu- 
monia and emphysema. When air enters the pleural cavity there may 
be dyspnea. When severe bleeding occurs there is weakness, pallor, 
cold perspiration, air hunger, and extreme restlessness. Dyspnea 
following a penetrating wound of the chest may be due to injury to the 
pericardium or heart, to compression of the lung from pneumothorax 
or hemothorax, or simply to air hunger from hemorrhage. If the 
patient survives the immediate injury, infection may take place and 
result in empyema, abscess, or gangrene of the lung. 
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The diagnosis of u ixjiKitrating wound of the thorax is generally easy, 
although in certain rare instances it is exceetUngly difficult. If none of 
the above symptoms are present physical examination of the chest will 
geneiiilly reveal the lesion by the presence of definite signs of a pleural 
exudate, lung inflammation, jmeuniothorax, or hemothorax. Where 
the pleura alone is involved there may be cough, sharp localized pain 
on inspiration, and later the development of a fiiction-sound over the 
point of injury. When air has entered the i)leural cavity there will, in 
addition, l)e dyspnea, rapid respiration, the absence of normal respi- 
ratory signs, and h yperrcsonan(*e on percussion. If the lung is wounded 
the cough will l)c more marked and accompanied often l)y a frothy, 
l)Ioody expectoration. Occasionally air may be heard on auscultation, 
issuing from the wound in the lung. If bleeding has occurred, cither 
from the parietal wound or from the injured lung, there will be flatness 
over tlie most dependent j>art of the chest with aV)sence of fremitus and 
res]uratory sounds. In all of these conditions subcutaneous emphysema 
may develop, either from the external wound or, in case of injury to the 
lung, it may appear first at the root of the neck. 

The prognosis in ]jenet rating wounds of the chest is always serious. 
When there is injury to the heart or great vessels death may occur in a 
few moments from the severity of the shock or fronj hemorrhage. 

In severe crushing injuries associated with fracture of the spine or 
comi)ound fracture of the ribs or sterntim the outlook is always grave. 
The same is true in severe lacerations of the lung and in concealed hem- 
orrhage, either from the injured lung or from one of the large vessels in 
the chest wall. 

In the cases where the lung is involveil the patient may recover from 
the immediate danger only to be again threatened by the danger of 
se])tic comj)lications. The develo])nient of pleurisy with effusion, 
pneumonia, al)scess of the lung, and em])yema always adds to the danger 
of sucli injuries. The p/esence of pneumothorax does not necessarily 
add to the gravity of the case, ])rovided the wound of entrance is cpiickly 
sealed, as air in the jtleural cavity is. as a rule, soon absorbed. Blood 
in the pleural cavity absorbs more slowly, but if uninfected its presence 
does not nece.ssarily introduce an element of grave danger. It is the 
common ex})crience of .surgeons that the presence of both Idood and air 
in the pleural cavity from an external wound is far more ajit to cause 
empyema than blood and air derived from a wound of the lung. The 
reason for this is j)rol)ably due to the fact that the air in the smaller 
bronchi and air cells is generally sterile, while air entering the chest 
from an external wound is frequently contaminated. 

The prognosis of gunshot wounds of the chest is relatively more 
favorable now than it was twenty years ago. This is due to the fact 
that the modern high-velocity projectile generally perforates the chest, 
produces less laceration, and its track is more often sterile, l^nless the 
perforation is near the root of the lung and injures a large vessel, the 
wounds generally heal promptly if infection can be excluded. It is not 
uncommon to see patients who have been shot through the lung recover 



520 


Sl’liCJKUY OF THE THOllAX. 


completely in a week or ten days without experiencin^i; dis(?omfort of 
any kind. 

In the treatment of a penetrating wound of the chest one must en- 
deavor to combat the shock of injury, arrest hemorrhage, and prevent 
or control infection. The patient when in severe shock should be 
placed in bed with the head lowered, wrapped in warm l)lankets, and 
heat applied by means of hot-water bottles to the feet and extremities. 
Stimulants should be administered by the mouth, re.ctum, or hypo- 
dermically. Cough and restlessness should be controlled by morphin. 
An intravenous infusion of normal hot salt solution should be given 
where the symptoms of shock are progressive. If there is active bleed- 
ing from the internal mammary or intercostal vessels they should l)e 
exposed and ligated. Bleeding from a wounded lung can sometimes be 
controlled by inducing an artificial pneumothorax, which causes retrac- 
tion of the lung and consequent closure of the bleeding parts. ^ In the 
presence of a progressively increasing hemothorax threatening life, the 
surgeon should freely open the pleural sac by resection of one or more 
ribs and attempt to arrest the hemorrhage by suture, ligature, or by 
packing. 

In the absence of symptoms of grave shock or of hemorrhage, and if 
there is reason to believe that the wound is free from infection, the 
treatment should consist in careful disinfection of the wound area and 
the application of an aseptic dressing. Probing a penetrating wound 
of the chest is to l)e discouraged. It rarely gives mu(‘h information and 
may introduce infection. Suture of the external wound is generally 
contra-indicated unless the laceration of the soft part is extensive, and 
then the wound should only be united in part, gauze drainage being 
inserted to allow the escape of the air and wound fluids. Absolute rest 
is to be insisted upon if tlun-e is danger of recurrent hemorrhage. Strap- 
ping of the chest or the a|)plication of a snug binder will give comfort 
and often dimini.sh cough. 

When embarras.sed breathing is due to compression of the lung from 
the presence of air in the pleural cavity, this can often be withdrawn by 
aspiration. This operation may also be nec(‘ssarv on account of a 
.secondary serous effusion or for the removal of fluid blood. When there 
is danger of active bleeding, however, it is best to delay the removal of 
air or fluid. The treatment of the .secondary septic complications will 
be considered later. 

In the treatment of penetrating wounds of the thorax Involving 
the diaphragm, and in rupture of the diaphragm from thoracic or 
abdominal contusions, an effort must lx? made to suture the diaphrag- 
matic opening. 

In a recently published article by K. Wyllys .Andrews, attention is 
called to the fact that the /nortality following sutui*e of the diaphragm 
by means of a tran.spleural operation is far less than that by the abdom- 
inal or combined method. In a recent case of stab wound involving 
the lung, diaphragm, and stomach, Andrews encountered considerable 
difficulty in .suturing the diaphragmatic rent through the laparotomy 
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wound. He succeeded in closing the wound, however, by placing 
several transpleural sutures, introduced inward from the surface of the 
chest through the intercostal muscle and diaphragm into the peritoneal 
cavity, then outward through these same structures, entering on the 
opposite side of the diaphragmatic wound. When the sutures were 
tied the wounded portion of the diaphragm was brought tightly in 
(lontact with the parietal pleura lining the chest wall. This ingenious 
method is applicable to peripheral wounds of the diaphragm lying near 
the chest wall. 

Under ordinary conditions the transpleural operation is performed 
l)y resection of one or more ribs, exposure of the diaphragmatic wound 
and the introduction of one or more rows ()f absorbable sutures. The 
(picstion of drainage of the pleural sac must be determined by the 
amount of contamination present. 

OSTEOMYELITIS OF THE RIBS AND STERNUM. 

Acute septic osteomyelitis of the ribs and sternum is rare. 
In the ril)s the disease is generally encountered in the anterior portion, 
often near the coslocliondral junction. The process ])egins by a focus 
of innammation in the medullary portion of the bone, this extends in 
the dire(*tion of least I’esistance, which is along the central cancellous 
tissue, thrombosis of the vessels occurs which, by sluitting off the blood- 
f^up|)ly, results in necrosis. The pus finally reaches the surface and 
sj)rea(ls beneath the periosteum, forming a subperiosteal abscess. This 
finally ruptures and the pus eventually finds its way to the surface and 
discliarges through the skin. The periosteum surrounding the necrotic 
j)orti()n of the bone thickens and finally becomes calcified, forming an 
involucrum containing the imprisoned necrotic area or secpiestrum. 

The symptoms caused by this disease are at first severe localized 
pain over the inflamed point with fever and prostration. When the pus 
burrows beneath the periosteum the i)ain is lessened and a fusiform 
elastic tumor develops over the bone, with signs of inflammation of 
the skin. Wlien the abscess ruptures a sinus is left leading to the 
sequestrum. 

Typhoid osteomyelitis of the ribs is more frequent than the pure 
septic* variety. Tlie pathologic process is practically the same, but the 
course of the disease is slower and, as a rule, less painful. It is rarely 
accompanied by much fever, although the initial pain may be severe. 

Tuberculous osteomyelitis of the ribs is more common than either 
of the former varieties. It affects by preference the costochondral 
junction, the cartilage, or the chondnxsternal joint. Unlike tubercu- 
losis of the spine and long bones, it frequently follows injury, and 
is more common in middle-aged adults than in children. It is often 
associated with pulmonary tuberculosis, glandular or other manifesta- 
tions of the disease. The disease may begin in the medullary cavity 
of the bone or just l)eneath the periosteum; subperiosteal or subchondral 
abscesses occur either in front and eventually rupture on the surface, or 
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behind and burrow extensively l)Ctween the i)lciini and the chest wall. 
Rupture into the pleural cavity, however, is rare. 

The symptoms of tuberculous osteomyelitis of the chest wall are 
generally mild in character, there is little pain and no fever, or other 
signs of constitutional disturbance. Often the first sign of the disease 
to attract the notice of the patient is the presence of an oblong, soft, 
oval swelling without redness or other signs of inflammation. This 
frequently ruptures spontaneously or as a result of an accidental blow. 
There is then a tlLscharge of a large amount of thin curdy pus leaving 
a sinus which leads to a carious worm-eaten bone lying in a cavity with 
thick infiltrated walls. 

Syphilitic or gummatous osteomyelitis resembles the tuber- 
culous form of the disease in that it pursues a slow and generally painless 
course and may result in the same destruction of bone. It more fre- 
quently begins in the periosteum as a gummatous infiltration, forming 
an elastic fusiform tumor. Its pre.sence is associatcnl with marked 
changes in the blood-vessels (endarteritis), which so diminish the 
blood-supply to the bone that necrosis occurs. The end-results are 
so .similar to the tuberculous form of the disease that in many instances 
they cannot be distinguished clinically. 

In the treatment of the disease one should seek to adopt measures in 
the early stages to limit the amount of bone destruction. In the sei)tic 
variety early incision of a subperiosteal abscess may result in bettesred 
circulation and a limitation of the necrosis to a small area. In the 
syphilitic variety the early exhibition of large do.ses of potassium iodid 
will often cause tlie gumma to disappear before necrosis occurs. In the 
tuberculous form little is to be expected in the way of ])ro])hylacti(* 
treatment, for. as a rule, the |)rcsonce of the disease is not recognized 
until considerable damage has been wrought in the l)onc. 

•The radical surgical treatment in all varieties consists in frc'cly 
exposing the disease and removal of all diseasetl bone. Xothiiig is to 
be gained in attempting to preserve the involucrum in the sceptic cases, 
as the s{)ace left by the removal of the .seciuestriim is (juickly filled in by 
den.se fibrous ti.ssue. Insufficient removal of diseased l)onc in the 
typhoid form fre<piently nece.s.sitates a .second or evcui a third operation. 
In addition to the removal of the bone in the tuberculous cases the 
cavity should be thoroughly cureted and packed with formalin or 
iodoform gauze. In the syphilitic cases antisyphilitic medication 
.should be coml)ined with the surgical procedures. 

NEW GROWTHS OF THE CHEST WALL. 

New growths of the thoracic wall are divided for convenience into 
those which ari.se from the soft parts and those which take their origin 
from the bony framework. 

Tumors of the breast and of the spinal column will be (considered in 
separate chapters. 

Tumors of the Muscles and Fasciae. — Lipoma ta occur with 
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considerable frequency in the soft tissues of the chest wall. They 
generally arise either from the subcutaneouS fatty tissues or from the 
tissues between or beneath the muscles. Intramuscular lipomata are 
exceedinfijly rare. 

Fatty tumors occur most commonly about the shoulders and in the 
space between the scapula*. They are occasionally found beneatli the 
pecdoral muscles, particularly near the axilla, and, more rarely, beneath 
the mammary glands. They grow slowly, present a rounded or globular 
appearance, are generally lobulated, ancl may present one or more 
points of attachment to the skin. They vary considerably in size, some 
reaching several pounds in weight. Lipomata occasionally become 
pedunculated and appear as elongated teat-like excrescences. 

The diatjnosis of lipomata of the chest wall is generally easy. They 
raredy if ever give rise to pain, but occasionally cause inconvenience from 
their size and the deformity which they produce. The chief points in 
diagnosis are their slow growth, the absence of deep attachments, their 
mobility, their lobulated structure, their attachment to the skin, and 
\\w\v soft elastic consistence. In the siibpectoral lipomata these feat- 
ures may be masked l)V the overlying muscle; the sul)mammary variety 
j)ush the breast forward and may be mistaken for simple hypertrophy 
of the l)reast. 

The protjnosis is favorable, as they rarely recur if completely removed. 

The tmttfficnt is by opc'rative removal; this is easily accomplished by 
exposing the tumor by an incision of the skin and enucleating the mass 
with the fingers, as they are (aicapsulated and are easily separated from 
the surrounding tissues. The hemorrhage is slight and the wounds, as 
a rule, heal kindly. 

Fibromata and the Fibroneuromata. — Isolated fibromata of the 
chest wall are rare. Multiple fil)romata arc more common. The 
isolated tumors generally arise from the fascia or intermuscular septa 
and appear as hard oval mas.scs; their deej) attachment render mobility 
slight. They grow slowly and produce j)ain only when they press upon 
other sensitive tissues. The midtiplc fibromata, jibwma vioUuficum, 
arise from the sheaths of the nerves and may be exceedingly numerous. 
The disease is rarely limited to the chest wall, but may extend over the 
entire body. The nodules vary greatly in size and often give rise to 
large folds of redundant skin, which cause great disfigurement. Occa- 
sionally small fibroneuromata may give rise to severe pain when the 
growth occurs upon a superficial sensory nerve. 

I'he of multiple fibromata is generally easy from the char- 

acteristi(‘s mentioned above. In the case of isolated fibromata the 
diagnosis is often difficult. It is often impossible clinically to distin- 
guish them from the fibrosarcomata; extreme slowness of growth is 
about the only characteristic feature. 

The treatment of this disease should be by excision of the growth in 
both varieties. When confined to a limited area of the skin this is often 
successful. Where the disease is widespread this treatment is obviously 
impracticable. 
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Cysts of the chest wall are of fairly frequent occurrence. The 
sebaceous cyst or wen is the coininoncst. It may occur in any part of 
the skin of tlie thorax, but is found ^renerally over the back and shoulders. 

Dermoids occur only in the median line. In front their most fre- 
quent seat is over the upper part of tlic sternum near the juiudion of the 
manubrium and gladiolus; behind they are not infrecpiently found over 
the spinous processes of the doi*sal vertebra'. When in this situation 
the underlying spinous pro(*e.ss is often rudimentary. These cysts, as 
a rule, are small and give rise to no .symj)toms. 

Echinococcus cysts of the chest wall are exceedingly rare. They 
arise generally from the muscles, although cases have ])een reported 
where they took their origin from the outer surface of the parietal i)leura 
or tlie bony parts. They give rise to no discomfort until their size 
causes pressure or produces a notice.id)le deformity. 

The dlagno.sis of sebaceous cysts and dermoids is not difficult. Their 
oval, roumled appearance, their soft, doughy consistence, and the cen- 
tral comedo of the wen will generally serve to distinguish them from 
other tumors. 

The treatment of wens and dermoids is to be found in the chapters 
on the Skin and on Tumors. E(‘hinococcus cysts should be widely 
removed when this is possilde. When too large or when from their 
deep attachments this is not practicable, they should be partly re- 
moved, opened, and packed. 

Hemangiomata and lymphangiomata may occur on the chest 
wall as in other situations in the body. The flat ))ort-wine marks 
require, as a rule, no treatment. The cavernous hemangiomata are 
often congenital and .show a strong tendency to increase in volume. 
Lymphangiomata are apt to arise from the lymj)hatics of the axilla 
and may form large tumors. 

•The treatment of these conditions .should be by wide excision and 
primary suture of the wound after ligature of all bleeding vessels. 
Wyeth’s method of treatment of cavernous hemangiomata by the 
injection of boiling water is to be recommended in suitable cases. 

Sarcoma of the chest wall may rarely arise from the soft tissues. 
As its most frecpient origin is from the bone or costal cartilages, it will 
be con.sidered more in detail in the next section. 

Tumor of the Sternum, Ribs, and Costal Cartilages.— Osteomata 
may occur in the chest wall, generally as an outgrowth from the ribs 
near their cartilaginous junctions. As a rule, they develop first as 
chondromata and subsequently ossify, forming bony tumors which grow 
very slowly and rarely give rise to symptoms calling for surgical inter- 
vention. 

Chondromata of the sternum and ribs are comparatively infrequent. 
The commonest seat of the di.sea.se is the junction of the ribs with their 
costal cartilages. They may occur in other parts of the ri))S and more 
rarely in the .sternum. When in the latter .situation the growth appears 
at the junction of the gladiolus wdth the manubrium or the emsiform. 
These tumors grow slowly and, as a rule, painle.ssly, until by their size 
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they press upon some intrathoraeic structure and cause pain or inter- 
ference with function. 

Pure chondromata are encapsulated and are composed of hyaline 
cartilage. Those occurring on the chest wall are rarely homogeneous, 
but are generally the mixed variety — myxochondromata, chondrosar- 
comata, etc. Chondromata occurring in the bony framework of the 
thorax should always be regarded as having a potential malignancy, 
as a large proportion show a tendency to recur after removal, and the 
recurrences often exhibit the histologic evidences of sarcoma. For this 
reason their treatment should consist in radical removal and will be 
further considere<l under the treatment of Sarcoma. 

Sarcoma of the bony thorax may develop from the sternum or ribs. 
According to (iuenu and Longuet “ it is the most frecpient form of new 
growth in these structures. Primary sarcoma of the sternum may be 
pure (osteosarcoma) or mixed (chondrosarcoma or myxosarcoma) ; it 
lias also been reported as a highly vascular pulsating growth resembling 
aneurysm. Secondary sarcoma of the sternum may develop as an 
extension of the disease from the mediastinal lymph nodes (lympho- 
sarcoma); or from sarcoma originating from the remains of the thymus 
gland. 

Sarcoma of the riljs may occur as a central growth expanding the 
rib or as a surface growth, generally at its junction with the co.stal 
cartilage. The rate of development varies considerably, but, as a rule, 
it is much more rapid than chondroma. As the growth advances 
several ribs may Viecome involved and, as a rule, the growth is much 
more extensive than it appears on the surface. Secondary sarcoma of 
the ribs may occasionally be caused by an extension of a growth from 
the soft parts, the breast, or from the lung or pleura. 

The prognosis in sarcoma of the chest wall is exceedingly grave, the 
tumor, as a rule, grows rapidly, and unless radically removed at an early 
period death generally results in a comparatively short time. 

The treatment should be radical removal at the earliest possible 
moment. Hemoval of the sternum for sarcoma is a much more dan- 
gerous operation than for inflammatory disease. This is due to the fact 
that in the latter condition the mediastinal portion of the periosteum 
is greatly thickened and may l)e left protecting the important structures 
beneath, whereas in sarcoma the pleural cavities and the pericardium 
are generally wounded. Quenu and Longuet report 11 operations with 
a mortality of 48 per cent., and no known permanent cures. Keen, in 
1897, reported 19 resections of the sternum, 9 of which were for sarcoma, 
with a mortality of 22 per cent. 

Operations upon the ril)s and costal cartilages are somewhat more 
favorable. In early cases the growth with the adjacent ribs and car- 
tilages can occasionally be excised without opening the pleura. In 
most cases, however, it is wiser to make a complete excision of the chest 
wall, as the parietal pleura is so often involved in the process. Accord- 
ing to Qu^mu and Longuet the mortality is about the same — 26 
per cent. — and the end-results are somewhat more favorable in the 
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penetrating operation. These authors also state that the nature of the 
growth, chondroma or sarcoma, makes little or no difference with the 
immediate mortality. 

Primary carcinoma of the wall of the thorax occurs only as an 
epitlielioma of the skin. The disca.se, as a rule, advances slowly and 
does not show any marked tendency to metastasis. It should be treated 
by radical excision. 

Secondary carcinoma of the chest wall may arise from carcinoma 
of the breast, l)oth by direct extension of the disease or through l)lood 
metastasis. In the former variety the disease may extend in the skin, 
cancer en ciilrasse, or it may involve the muscles and bone. Secondary 
carcinoma of the sternum has l)een reported after excision of thyroid 
cancer. While favorable residts have been achieved by extensive 
resection of the chest wall in early .secoiulary carcinoma from direct 
exten-sion from tlie breast, in the majority of instances of secondary 
disease operative interference is contra-indicated. In the.se cases the 
use of radium or other forms of radiant energy is to be recommended. 

SURGICAL DISEASES OF THE PLEURA. 

Pneumothorax is a condition characterized by the presence of air 
in the pleural cavity. Air may enter the pleural cavity through a 
penetrating wound of the thorax, it may escape from a perforation of 
the lung due either to trauma or disease, or it may occur as a result of 
a pleural infection from one of the gas-produ(*ing organisms. The 
presence of air in the pleural .sac at once converts that potential cavity 
into an actual one. When sufficient air enters to (;ause the atmospherics 
pressure on the external surface of the lung to ecpial that within the air 
spaces, the lung collapses, ordinary respiratory efforts fail to |)roduce 
adequate expansion, and its function is corre.spondingly impaired. 

Aron’s experiments’* have shown that unilateral closed pneumo- 
thorax produces an increased blood-pre.ssure, an in(*reased intrapleural 
pressure on the opposite side, an increased rate and depth of resi)iration, 
which is compensatory and due to a diminished oxygenation of the blood. 
The disturbance, however, is generally slight as long as the other lung 
remains functionally intact and no unusual demand is made upon the 
re.spiratory apparatus. In open pneumothorax, however, where the 
pleural cavity communicates with the external air by means of an open 
wound of the chest wall or in the lung, the respiratory embarrassment 
is greatly increa.sed. This is not due entirely to the collapsed and 
functionless lung on the affected side, but, as Murphy has demonstrated 
by animal experiments, to the ab.seiice of the piston action of the dia- 
phragm which seriously embarra.sses the function of the other lung, as 
these .symptoms will frecjuently disappear as soon as the external wound 
is hermetically sealed, even though the amount of air in the pleura 
remains the same.* 

When air has entered the pleural .sac infection is likely to follow. It 
is more apt to follow an open external wound than a wound of the lung. 
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In pneumothorax due to spontaneous rupture of a tuberculous cavity 
a pleural exudate may follow which is serous, seropurulent, or purulent 
in character. This exudate is often of decided benefit to the patient, 
for by the increased pressure on the lung cicatrization of the wound is 
favored, and decided improvement in the tuberculous lesion has been 
known to follow in many instances.^ 

The symptoms of pneumothorax depend upon several factors. In 
traumatic cases, where a moderate amount of air enters the pleural 
space and where the Avound is quickly sealed (closed pneumothorax), 
tliere is a moderate increase in the freciuency and depth of respiration 
which is slightly more marked on exertion. If the wound remains open 
and air is drawn in and forced out with each respiratory effort, these 
symptoms are greatly increased, dyspnea is marked, cyanosis and 
extreme discomfort may be present. If in addition to an open pneumo- 
thorax there is disease or impaired function of the other lung, the 
respiratory eml)arrassment may become alarming and death from 
suffocation may occur. 

The physical signs of pneumothorax are hyperresonance on percus- 
sion, absence of the normal respirator}^ sounds, voice transmission, and 
fremitus on auscultation. 

Treatment is rarely necessary for this condition when unaccom- 
panied by an external wound, unless urgent dyspnea is present, for, as 
a rule, a moderate amount of air in a closed uninfected pleural cavity 
will be absorbed. When dyspnea exists, relief occasionally may be 
obtained by aspiration of the chest. 

Ehrmann, in a case of pneumothorax and progressive cutaneous 
emphysema from subparietal rupture of the lung, opened the chest 
and introduced a firm rubber drainage-tube, to the external extremity 
of which was attached a smaller, easily collapsible rubber tube. He 
then hei’inetically closed the wound in the thorax around the larger 
tube and found that air was expelled from the pleural cavity by expira- 
tory effort, but during inspiration the soft-rubber tube collapsed and 
prevented the ingress of air. This ingenious device proved successful 
and the ])atient recovered. 

When the pneumothorax is due to an open external wound through 
which air is drawn with each respiratory effort, tlie indications are 
completely to close the wound and thus restore the piston action of 
the diaphragm. 

When there is reason to believe that the pleural cavity is uninfected 
the external wound should be thoroughly disinfected, closed by suture, 
and a sterile dressing applied. If the pleura is infected the wound may 
be closed by a firm gauze packing if urgent dyspnea exists, otherwise 
drainage should be established. 

Spengler has pointed out that in tuberculous pneumothorax the 
presence of an exudate favors the healing of the pulmonary fistula.® 
He, therefore, advises expectant treatment until there is reason to 
believe that the wound has healed, then repeated aspirations, removing 
only a small amount of fluid at first to prevent violent cough, which 
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might reopen the wound. This plan of treatment is obviously only 
applicable when the exudate is sterile or tubercidous in character. 
\\diere septic infection exists drainage must be established. 

Hydrothorax or an effusion of serum in the pleural sac, may arise 
from a variety of causes. It may result from mechanical o])struction 
to the circulation, as from uncompensated valvular disease of the 
heart, from pathologic conditions of the blood in renal or other dis- 
eases. from inflammatory diseases of the pleura or lung; from new 
growths, from trauma, or from the presence of blood or a foreign l)ody 
in the pleura. Most of these conditions arc of purely medical interest. 
Hydrothorax is. however, an important complication of certain surgical 
conditions, as wounds of the pleura and lung, subphrenic alxscess, etc. 
It is particularly important in Inlateral lesions of the thorax, where any 
increased interference with respiration may give rise to grave symp- 
toms. 

The fluid in hydrothorax is clear, straw-colored, or greenish-yellow, 
contains albumin, a few leukocytes, but, as a rule, no bacteria. In 
certain infectious processes in the lung or pleura a pleural exudate may 
be present which contains bacteria, but which is clear and otherwise 
resembles the sterile transudates. The difference l)etween these 
exudates and the pus in empyema is only one of degree, the increased 
cloudiness and opacity of the latter being due to the presence of a 
greater number of leukocytes. 

The presence of fluid in the pleural cavity diminishes the space 
normally occupied by the lung and forces the compressed organ to the 
upper, inner, and posterior portion of the cavity. In left-sided hydro- 
thorax the heart is often displaced to the right and in extreme cases 
its apex-beat may be felt to the right of the sternum. In right-sided 
hydrothorax the apex-beat may be felt to the left of the normal })oint 
and above. These conditions naturally result in more or less severe 
interference with the respiration and heart’s action. Frequent respi- 
ration, cough, and dyspnea are present when the amount of fluid is large. 
The physical signs of fluid in the chest are flatness to percussion over 
the area occupied by the exudate, absence of respiratory sounds, voice, 
and fremitus. In certain cases where the amount of fluid is large and 
the lung correspondingly compressed the respiratory and voice-sounds 
are transmittetl and closely resemble the sign of consolidation. The 
use of the exploring needle is often necessary to establish the diagnosis 
in these doubtful cases. 

The treatment of serous effusions in the pleural cavity is often 
successful by purely medical means. Diuretics, cathartics, and counter- 
irritation are to be recommended. Whenever a pleural exudate inter- 
feres with respiration or when after expectant or medical treatment it 
shows no tendency to absorb, it .should be removed by aspiration. In 
certain cases, when the tendency of the fluid to reaccumulatc is marked, 
repeated aspiration may be practised; other cases have been reported 
in which permanent drainage of the chest or thoracoplastic operations 
have been necessary. 
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Hemothorax, or the presence of blood in the pleural cavity, may 
result from the rupture of an aortic aneurysm or from trauma. In the 
traumatic cases, which alone interest the surgeon, it generally results 
from a wound of one of the larger vessels in the thoracic wall or from 
rupture or a wound in the lung. As this condition not infrequently 
occurs with but slight external signs of injury, the diagnosis must be 
made by the symptoms of concealed hemorrhage, pallor, weakness, a 
small rapid pulse, cold perspiration, air hunger, and restlessness, com- 
bined wdth signs of fluid in the chest already described. 

The treatment should consist in absolute rest, the use of morphin 
or codeiri to prevent cough, a chest-binder to diminish the respiratory 
movements of the chest, and the external application of ice. Where 
the bleeding vessel is located in the chest wall, it should be exposed and 
ligated. Where there is reason to lielieve that the bleeding is from a 
wound in the lung, the admission of air to the pleural cavity, causing 
thereby an artificial pneumothorax with compression of the lung, may 
be tried in tlesperate ciises where the condition of the patient will not 
warrant more exact measures. Whenever there is continued intra- 
thoracic hemorrhage and the condition of the patient is such as to offer 
a reasonable hope of success, the chest should be freely opened by the 
resection of one or more ribs, the source of the hemorrhage accurately 
located, and the bleeding point secured by ligature, suture, cauterization, 
or gauze packing. In suture of a wound in the lung round needles 
should be employed and absorbable catgut used for sutures. There is 
abundant experimental proof to demonstrate that bleeding portions of 
the lung may be .secured by large mass ligatures and returned to the 
pleural cavity. In addition to the above measures, elevation of the 
foot of the bed, saline infusions, stimulating enemata, and the hypo- 
dermic use of strychnin will be nece,ssary when the loss of blood has 
been great. 

Blood in the pleural cavity when uninfected will be absorbed. When 
infection occurs emj^yema residts and should be treated by resection 
of a rib, removal of the infected clots, and drainage. 

Chylothorax, or the presence of chyle in the thoracic cavity, results 
from injury to the thoracic duct. In the great majority of cases this is 
due to a fracture of the spine, although cases have been reported where 
the injury was due to destruction of the walls of the duct from suppu- 
rative or malignant disease. When the duct is wounded chyle is poured 
out into the tissues of the mediastinum or if the opening communicates 
with one of the pleural cavities into this sac. When the condition is a 
traumatic one the lesion is often overlooked for the reason that the 
causative force pioduces, as a rule, other and graver symptoms due to 
the associated injuries. 

The symptoms of chylothorax are those of a gradual accumulation 
of fluid in the pleural cavity, associated with progressive lo.ss of weight 
and strength. A positive diagnosis can only be made by the exploring 
needle. In this connection it must also be rememl)ered that the fluid 
found in the chest in certain forms of malignant disease may often 
VOL. Ill— 34 
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resemble chyle, both in its milky iippeiinincc ami in the fact that under 
the microscope fat-^lobiiles arc demonstrated. 

The treatment of chylothorax is unsatisfactory. If the wound in 
the duct is small, spontaneous closure may occur; when this does not 
take place the outlook is unfavorable, as railical treatment is impossible, 
operative repair bein^i; absolutely out of tlie (|uestion. Whenever the 
presence of chyle in the chest is demonstrated it shoidd be removed by 
aspiration. Repeatcil aspirations have been followed by cure in a 
numl)er of instances. 

Pyothorax or Empyema. — This condition is characterized by the 
presence of pus in the pleural cavity. Purulent pleurisy may occur 
primarily as a result of a pyogenic infection of the pleura tlirough an 
open wound or by means of infection conveyed to that meml)rane 
through the blood-current. It also occurs secondarily from infection 
reaching the pleura from a neighboring focus, as a pneumonia or al)scess 
of the lung, from subphrenh* suppuration, mediastinal disease, or from 
an infected focus in the chest wall. Witli the e.\ception of empyema 
due to a penetrating wound, which is generally purulent from the 
beginning, most cases of empyema begin with an exudate of clear serum 
in the pleural cavity, which at a later period becomes purulent from an 
increase in the number of leukocytes. In a certain number of cases 
of pleurisy with a sterile serous exudate, infection is introduced by 
aspiration or through the blood-current from some remote septic focus. 
In the majority of instances, however, the pus-producing orgaiiisms are 
present from the beginning and give rise at first to a serous exudate 
poor in cells. The leukocytes increase in numbers as the ])rocess devel- 
ops and the exudate gradually changes its appearance from a clear straw- 
colored fluid to one which is cloudy and, finally, o|)a(jue or creamy. 
The pus produced by a pneumococcus infection is generally thick and 
creamy, yellowish, or greenish in color; that produced by the strepto- 
coc(*us is thin, watery, and flaky. Foul-smelling pus is generally due 
to the colon bacillus or one or more of the putrefactive organisms. In 
tuberculous empyema the pus is thin and watery and contains masses 
of ca.seous material. In rare instances chronic empyema may l)e due 
to actinomycosis or to one of the streptothrix group of organisms. 

In all cases of enit)yema the pleura is thickened and is covered 
by a more or less extensive fibrinous exudate. The pus often separates 
into two layers, the upper of relatively clear yellowish fluid, the lower 
of thick creamy pus. In certain instances the collection of pus does not 
occupy the entire pleural cavity, but is limited to one portion, where it 
is walled off by adhesions. Such localized empy(^mas are fretpiently 
found V)etween the diaphragm and the l)ase of the lung in cases where 
the infection is carried upward l)y the lymphatics from some abdominal 
focus. Interlobar empyemas are not infrequent in cases where the 
disease is secondary to pneumonia. As in other cases when fluid 
occupies the pleural cavity the lung is compressed and if the exudate 
is large the other thoracic organs arc more or less displaced. An 
empyema may occasionally rupture spontaneously through an inter- 
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costal space, it may break into a bronchus, or it may burrow down- 
ward along the spine and follow the psoas muscle to the groin. A 
few cases of spontaneous cure have been reported. 

The symptoms of empyema are, in general, those of a septic toxemia 
plus those of a pleural effusion and a compressed lung. In the beginning 
there may be symptoms of pleurisy or pneumonia, pain in the chest, 
shortness of breath, fever, etc., of some abdominal disease, as appendi- 
citis, cholecystitis, or subphrenic abscess; or of some general infec- 
tious malady. Sooner or later there will l)e evidences of embarrassed 
respiration associated with the characteristic signs of pus. The res- 
j)irations will be increased in frequency, will be short and often jerky; 
one side of the chest will show diminished mobility and the intercostal 
spaces may be obliterated or even bulging. There will be flatness to 
j)ercussion over the area of fluid with absence of fremitus and voice 
transmission. 

Tlie fever will assume an irregular type with considerable variation 
between the morning and evening records. There may be chills and 
sweats with progressive loss of weight and strength. In the septic 
varieties the leukocyte count will be high, with a greatly increased 
percentage of polynuclear cells. In certain cases, if unrelieved, the 
infec^tion may become generalized, with metastatic infection of the 
joints and other organs. Death from pyemia or from exhaustion from 
prolonged toxemia is the commonest termination in the neglected 
cases; it may also occur from nephritis, from excessive displacement of 
the heart, or from suffocation from flooding the lungs with pus as a re- 
sult of a rupture into a bronchus. 

The diagnosis of empyema is, as a rule, easy when all of the above- 
mentioned symptoms are present. It not infrequently happens, how- 
ever, that the onset of the disease is very insidious and the presence of 
pus in the pleural cavity is often overlooked even by experienced 
observers. It must also be remembered that the presence of a large 
amount of fluid in the che.st, especially in children, will frequently give 
the physical signs of consolidation of the lung (loud tubular respiration 
and transmission of voice). 

Recently Pfeiffer has demonstrated that pleural effusions as well as 
intrathoracic tumors give rise to a characteristic deviation of the intra- 
thoracic portion of the trachea to the opposite side, which is readily 
seen on an .r-i-ay plate. The .r-ray is also of value in demonstrating 
displacements of the heart and in differentiating between tumors and 
fluid accumulations. In all doubtful cases the diagnosis should be 
verified by the aspirating needle. 

The prognosis in empyema depends upon several factors. In 
children the disease is generally the result of pneumococcus infection 
and is not, as a rule, accompanied by a high degree of toxemia. If 
recognized and treated early the outlook is favorable. The same is 
true in a pneumococcus empyema at a later period of life. Strepto- 
coccus and staphylococcus infections of the pleura, on the other hand, 
give rise to more virulent toxemia and are more apt to be followed by 
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a general blood infection. In these cases, therefore, the prognosis is 
less favorable, and if the pleural lesion occurs as a late complication of 
some other severe suppurative process the outlook is grave. In em- 
pyemiis resulting from pulmonary abscess or gangrene or the rupture 
into the pleura of a subphrenic abscess, the prognosis will depend 
largely upon the character of the infection and the degree of toxemia 
and prostration which is already present as a result of the primary 
disease. In tuberculous empyemas the prognosis is unfavorable. 

In the treatment of non-tuberculous empyema the only safe rule to 
follow is to open and drain the cavity as .soon as the pre.sence of pus is 
positively established. While cjises are on record where an empyema 
has been spontaneously cured by rupture into a bronchus or through 
the chest wall, and in rare instances by en(‘apsulation of a small purulent 
focus and the subsequent absorption of the fluid and calcification of the 
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cellular detritus, to delay oj)cration in the hope of such a result is 
hazardous in the extreme. lJnle.ss the patient is actually moribund, 
operation should always be attempted, as it offers the oidy chance of 
recovery to the patient. Removal of the pus by aspiration has occa- 
sionally been succe.ssful in late cases of pneumococcus empyema after 
the fluid has presumably become sterile by the death of the organism. 
This treatment, however, is not to be recommended, as in the majority 
of instances it will have to be followed l)y more radical measures, and 
valuable time is lost V)y the delay. The operation of choice is tho- 
racotomy with removal of a portion of one or more ribs, and the estab- 
lishment of adequate drainage by the use of large drainage-tubes or by 
the u.se of Wilson's double-flanged empyema tube (Fig. 315). When 
the pus lies free in the pleural cavity the opening is best made in the 
midaxillary line about the eighth or ninth space: when the collection 
of pus Is localized the opening .should be made over the center of the 
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focus. In encapsulated empyemas between the diaphragm and base 
of the lung a low thoracrotomy should be made and the lung separated 
from the diaphragm by the finger or some blunt instrument. In all 
empyemas it is advisable to aspirate before making the incision and not 
to open the cavity until the purulent focus is accurately localized. As 
soon as the cavity is opened and the drainage apparatus is secured in 
place, a large gauze and cotton dressing should be applied and snugly 



Fici. ;U6 . — Wilson’s Empyema Drainage-tube in Position. 


held by a chest -binder. It is rarely advisable to irrigate the cavity 
either at the time of operation or subsequently, unless the discharge is 
fetid or contains masses of necrotic material. In favorable cases re- 
moval of the pus is generally followed by an immediate improvement 
in the symptoms. 

Bryant has recently advocated aspiration drainage of the chest in 
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empyema by means of a collapsible rubber bulb which he attaches to 
the outer extremity of a ilrainage-tube. The latter should reach to 
the bottom of the suppurating; cavity, should accurately fit the open- 
ing in the chest wall, and near its attachment to the bull) should be 
fitted with a stop-cock, which permits the removal anti emptying of 
the bulb without admitting air to the chest. The tube and bulb are 
strapped to the chest wall and covered by the usual dressings and 
binder. 

Another and very important indication must, however, be met 
during the convale.sence. and that is to adopt measures to brin^ 
about expansion of the lun^. If the operation has l)een performed 



Fig. iU7 . — Wolff’s-Bottleh. 


at an early period in the disease, before the exudate on the visceral 
pleura of the collapsed lung has had time to organize, expansion may 
take place spontaneously as soon as the suppurative process is at an 
end. In the cases in which operation has been delayed, especially in 
adults and where expansion of the lung does not occur, it is advisable to 
have the patients increase the intratracheal pressure by blowing into 
one of two connected Wolff\s bottles and thereby transfer a quart or 
more of the fluid from the first into the second bottle and back again 
(Fig. 317). If this is practised once or twice a day the lung will grad- 
ually expand and in favorable cases eventually fill the thoracic space. 
In young children the lung may be expanded by placing the wide end 
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of a glass funnel over the thoracic wound and by means of a rubber tube 
and aspirator exhaust the air from the plcufal cavity (Fig. 318). Dur- 
ing this maneuver the lung will often be drawn into the wound and care 
must be exercised not to wound it by too vigorous aspiration. The use 
of Bryant's aspiration drainage apparatus is particularly serviceable in 
bringing about expansion of the lung in the early stages of the disease. 



Fio. 318. — Aspirator and Glass Funnel. 


When operation has been delayed and the collapsed lung is firmly 
held by a thick fibrinous exudate on its surface, Fowler and, later, 
Delorme advised freely opening the thoracic cavity by an osteoplastic 
flap and stripping the fibrinous exudate from the visceral pleura (decor- 
tication of the lung). This is sometimes followed by an immediate 
partial expansion of the lung, which will then go on to complete 
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recovery. Where the operation has been still further delayed and 
cirrhotic changes have occurred in the lung whicli prevent expansion 
by any of these methods, recovery is indefinitely delayed, owing to the 
presence of a suppurating cavity which cannot be ()l)literated. In 
these cases prolonged suppuration leads to chronic sepsis with pro- 
gressive anemia and amyloid changes in the other organs. As the 
collapsed and cirrhotic lung cannot expand, measures must be insti- 
tuted to approximate the chest wall to the lung. The chief obstacles 
to the accomplishment of this are the unyielding costal arches and the 
rigid thickened pleura. 

Two operative procedures have been recommended for the relief of 
this condition. If the cavity is of comparatively limiUnl extent, 
Est lander’s operation, or the removal of several ribs, leaving the 
periosteum and the intercostal muscles, is indicated. This allows a 
collapse of the remaining soft tissues down ui)on the lung and thus 
obliterates the dead space. When the cavity is larger. Schede recom- 
mended complete removal of the ribs and intercostal muscles, leaving 
only a large Hap <*oiisistiiig of the skin and superficial muscles, which is 
afterward sutured in place and made to lie in contact with the collapsed 
lung. The latter operation, though one of the severest proccMlures in 
surgery, is often followed by surprisingly satisfactory r(*sults (Fig. 321). 

Lloyd has recently advocated a method of primary operation by 
which he believes that the permanently collapsed and cirrliotic* condi- 
tion of the lung can be avoided. 

He makes a sufficiently largo oj)ening into the chest to (Uiable him 
to introduce one or more fingers or the entire hand into the pleural 
cavity. After the pus has drained away the anc‘sthetic is suspended 
and the entire lung separated from the chest wall by bn^aking down 
all aflhesions. This manipulation causes the patient to cough viohmtly. 
wliich by increasing the intratracheal pressure causes an immediate 
expansion of the lung. He reports over 200 cases treated l)y this method 
with a mortality of about 20 per cent. 

The advisability of operating upon a tuberculous emj)yema is open 
to question. The pus in these ca.ses, as in other cold abscesses, rarely 
gives rise to marked toxemia. As soon as the chest is opened, lK)wever, 
mixed infection is sure to occur, and as a result fever and chills, sweats, 
and a .severe grade of septic intoxication is : )t to follow. For this 
reason it is advisable to delay operation in these cases until spontaneous 
rupture is imminent and then to endeavor to prevent added infection of 
the cavity by scrupulous care in the dressings. Removal of the fluid by 
aspiration and the sul)sequent injection of an emulsion of iodoform has 
occasionally been followed by benefit. 

New Growths of the Pleura. — Primary new growths of the pleura 
are exceedingly rare. Secondary tumors are of more frequent occur- 
rence and may result from direct extension of a growth from the chest 
wall, mediastinum, or lung, or from metastasis from remote disease, in 
which case they arc, as a rule, associated wdth similar growths in the 
lung. Of the primary tumors of the pleura all are of mcsoblastic origin. 
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Endothelioma of the pleura occurs as a diffuse thickening of the 
membrane or in the form of numerous scattered nodules. It may or 
may not be associated with the presence of fluid. When fluid is present 
it is often blood-stained. The growth of these tumors is slow and the 
symptoms and signs are those of a pleural exudate. Pain is present in 
a certain number of cases and resembles the pain of dry pleurisy. In a 
case recently reported by Butler there was an irregular temperature. 
Leukocytosis is j)resent and, according to Cabot, may be so high as to 
suggest a su]^purativc lesion. The di.sease has l)een observed more 
frequently in the left side. When the growth is extensive, respiratory 
.symptoms may be i)ro(luced by compression of the lung. 

The (IkKjmms is generally established V)y introducing a needle, and 
after withdrawal of the fluid finding the physical signs unchanged. The 
.sensation imparted to the hand by thrusting the needle through solid 
resisting tissue will also .serve to confirm the diagnosis. 

Sarcoma of the pleura has been reported as a primary growth in 
a numl)er of instances. Like endothelioma it occurs mo.st frequently 
on the left .side. Unlike en(lothelu)ma the growth is more rapid and is 
moi’e often a.s.sociated with the pre.sence of bloody fluid in the cavity. 
The siimptoins of sarcoma of the pleura are the rapid and unexplained 
formation of fluid, together with an afebrile ))rogre.s.sive dy.spnea. The 
pliysical .signs are the same as tho.se of endotlielioma. as the disease may 
occur as a single large growth or as numerous smaller nodules. 

The (liatpiosis can often be esta))lished. according to Warthin, by the 
finding of atypic cells with mitotic figures in the fluid withdrawn by 
aspiration. The .r-rays will occasionally b(» of value in the diagnosi.s of 
tumors of the ])leura, although it is generally impo.^sible by this means 
to distinguish between pleural growths and those occurring in the lung. 

Secondary carcinoma and sarcoma of the pleura are of more 
fre(iuent occurrence and i^resent practically the same symptoms and 
.'^igns as the primary growths. 

The treatment of the.se conditions is un.satisfactory, with the exception 
of the early and limited secondary growths ari.sing from extension from 
the chest wall, which have been coiusidercd earlier in the chapter. 
Bemoval of fluid is indicated when dyspnea is present. Radium and 
the Ilontgen rays may be given a trial with a view to temporary relief. 

SURGICAL DISEASES OF THE LUNG. 

Abscess of the lung is a comparatively rare di.sea.se. It frequently 
follows pneumonia, l)oth of the lobar and lobular type, although it is 
said to occur more often after the latter. It also occurs as a result of 
the aspiration of a foreign body into the bronchus, from infection of a 
hemorrhagic infarct, from the rupture into the lung of a neighboring 
septic focus, from a penetrating wound, from infection carried by the 
l)lood-current, and from malignant growths. The most frequent 
microorganisms pre.sent in abscess of the lung are the pneumococcus, the 
streptococcus, and the staphylococcus. Mixed infection is common. 
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Accortliiig to Tiiffier’s statistics, pulmonaiy abscess occurs more fre- 
quently in the lower lobe, and, as a rule, nearer the posterior than the 
anterior surface. In the majority of instances a single abscess is present ; 
more rarely the ilisease is multiple and bilateral. 

The symptoms of pulmonary abscess are, as a rule, fairly character- 
istic, especially if the lesion follows a pneumonia. If during the course 
of a pneumonia tlie time for defervescence arrives, and instead of the 
usual drop in temperature and subsidence of the other acute symptoms 
there occurs increased fever, chills, and sweats without a notable in- 
crease in the area of consolidation, abscess shouKl be suspected. If the 
fever assumes an irrej^ular type, with marketl mornin»: remissions and 
if there occur marked prostration and wasting, the probabilities of 
abscess are increased. If, in addition, the patient suddenly expectorates 
a larije amount of pus havinu: a disagreeable, foul, penetrating odor, 
and on examiniiisj; the chest sijxns of a cavity are present, the diagnosis 
is estal)lished. 

Where rupture of the abscess into a bronchus is delayed the pliysical 
siirns are those of consolidation in the early stages, with diminished 
fremitus, respiratory sounds, and voice transmission when the amount 
of [)us is laruic. .Vftcr rupture into a broii(*hus the siuiis of a cavity 
appear, with coarse, moist, bubblm<^ rales and amphoric breathing. It 
is a well-known fact that the physical si^ns of pulmonary abscess are 
frequently misleading when a(auiratc localization is desired, the si‘::ns 
pointing to an area too hi,i5h when above tlie hilum, and too low when 
l)elow that point. Murphy questions the accuracy of this observation 
and states that in his experience the physical si^ns furnish reliable data 
when the lesion is near tlie surfa(‘e. -\11 observers a^ree that in cen- 
trally located lesions the physical siji^ns are often insufficient accurately 
to localize the focus. 

'When doubt exists the .r-rays will often be of the j»;reatest service, and 
in my experience furnish the most valuable diagnostic data. lOxplor- 
atory puncture with the aspirating needle is to be rccommeiuled provided 
the surgeon is prepared to ojierate if pus is reached. Numerous instances 
are on record, however, where pleural infection, gangrene, and c(‘llulitis 
have followed the use of the needle without subsequent drainage. 

The treatment of abscess of the lung should be the same as for 
ab.scess in any other tissue. Free incision and drainage at the earliest 
possible moment give the best result. While a fair proportion of the 
cases recover spontaneously after rupture has taken jilace into a l^ron- 
chus, the delay often results in strong adhesions of the lung to the chest 
wall, which prevent collapse of the cavity after it is emptied. The 
reparative process in these cases is exceedingly slow and many months 
or years of invalidism may follow. As soon as the diagnosis is estab- 
lished, therefore, and the fo(uis is accurately lo(!alizcd, an opening should 
Ije made in the chest wall by the resection of one or more ril)s. If the 
lung is adherent to the parietal pleura a needle or probe director should 
be thrust into the center of the indurated mass, and as soon as the pus is 
reached the small opening should be dilated with dressing-forceps or the 
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finger, and adequate drainage provided by means of tubes or gauze 
packing. If there are no adhesions between the parietal and visceral 
layers and the pleural cavity is free from infection, an attempt should 
be made to create adhesions before opening the abscess. This is best 
acicomplished by a method successfully used by Keen: A rectangular 
flap is made by one incision 5 to 6 cm. long in the axis of one rib and two 
short incisions at eac^h end. This exposes one or — if the latter incisions 
arc made sufficiently long — two intercostal spaces. By light touches of 
the knife the intercostal muscles are gradually divided and pushed up 
and down until the parietal pleura is reached. With care this can easily 
be <lone without wounding the pleura. If there are no adhesions the 
mottled surface of the lung can l)e seen moving up and down with each 
respiration. If adhesions exist the pleura is opaque and no such motion 
is seen. In order to jirodiice adhesions it is only necessary to pack the 
wound for three or four days with iodoform gauze and stitch the flap in 
place l)y a few teniix^rary sutures. The abscess can then be opened 
without danger of infecting tlie pleura. 

The j)ropriety of establisliing external drainage in absces.ses which 
have ruptured into a bronchus is open to cpiestion. The delay in healing 
in these cases is usually due to adhesions, which prevent collapse of the 
lung and cicatrization of the cavity. Under these conditions, Murphy 
advises thoracotomy and se])aration of the pleural adhesions or, where 
no adhesions are present, the production of an artificial pneumothorax 
l)v the introduction into the pleural cavity of sterile nitrogen gas. From 
the foregoing statements it is evident that accurately to determine 
whether adhesions of the lung to the chest wall exist or not is of the 
utmost importance in ])lanning an operation for lung abscess. Murphy\s 
method of determining this point is simple and reliable: A hypodermic 
needle is introduced over the supposed site of the abscess and when the 
point is iml)edded in the intercostal muscle a rubber tube is attached 
which connects with a reservoir of sterile nitrogen gas; the needle is then 
pushed slowly inward. When the needle enters the pleural cavity the 
gas will pass rapidly through it and produce an artificial pneumothorax. 
If adhesions exist no gas will escape through the needle. The presence 
of a localized area of cutaneous edema over a supposed lung abscess also 
indicates the presence of adhesions. 

The prognosis after operation is generally favorable if the abscess 
(•an be drained without infection of the pleural cavity. When compli- 
cated by em])yema the outlook is more serious. The cases which follow 
lobar pneumonia are more favorable as a class than those due to other 
septic processes. In general it may be said that under surgical treat- 
ment from 60 to 75 per cent, of the cases recover. 

Gangrene of the lung may arise from the same causes as abscess, 
but, as a rule, it occurs in greatly debilitated subjects and is often 
associated with diabetes, alcoholism, or nephritis. Pneumonia is 
undoubtedly the most frequent predisposing factor, from 3 to 10 per 
ent. of the deaths in this disease being due to gangrene.' Embolism 
>f a branch of the pulmonary artery ami hemorrhagic infarction precede 
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the disease in some instances, and the extension of a putrefactive proc- 
ess from an ulcerative fetid bronchiectasis may more rarely ^ive rise to 
the condition.** The lesion consists in a more or less extensive area of 
necrosis of the lung tissue which has undergone putrefaction as a result 
of infection by one or more of the putrefactive microorganisms. The 
mass appears as a collapsed, dark-colored grayish or greenish slough, 
which may be separated from the living lung tissue V)y a distinct line 
of demarcation. According to the statistics of Tuflier, the disease is 
found with greatest frequency in the lower segnuMit of the lung. In 
some cases the process is widely diffused and may involve an entire 
lung. 

The symptoms of pulmonary gangrene are usually preceded by those 
of pneumonia or some other predisposing condition. The first and 
most characteristic sign of the disea.se is the pre.sencc of a horril)l(j 
.sickening fetor of tlie l)reath. There is, as a rule, cough and abundant 
expectoration of an exceedingly foul-smelling material, whicli if alloweil 
to stand in an examining glass will u.siially settle into three layers, the 
upper of dark frothy mucus, the middle of com])aratively clear fluid, 
the lower of thick gangrenous detritus. Masses of necrotic lung tissue 
are occa.sionally expectorated and the presence of elastic fiber can 
generally i)e demonstrated by the microscope, d'here is always .some 
fever, although it is not, as a rule, high, and may be sulmormal; the pulse 
is weak and accelerated and the respirations rapid and shallow. The 
most characteristic .sign of the disease is the extreme prostration, which 
is often wholly out of proportion to tin* other symptoms. Ibrniorrhagci 
may occur in the course of a pulmonary gangrene from erosion of one or 
more ve.ssels. The amount of bloo<l (expectorated vari(‘s with the .size 
of the ve.ssel eroded. Hlood-staiimd or ])run(e-juice ex])('ctoration is not 
infreciuent. Severe honio[)ty.sis may occur and, rarely, be the imme- 
diate cause of death. 

The diagnosis of gangrene of the lung is, as a rule, ca.^ily e.sta))Iislied 
when the above-mentioned .symptoms and signs are pre.scuit. Accurately 
to determine, however, whether the process is circumscribed or diffuse, 
whether there are one or more foci, and if one focus, in what position in 
the lung it i.s located, i.s often difficult and occasionally impossible. 
Physical signs of consolidation (X‘cur early, those of a cavity at a later 
stage of the di.sea.se. Many authors have called attention to the fact 
that if one relies only upon physical signs to determine the precise 
location of the lesion, mistakes will often occur, tlie l(\sion being located 
too far downward when situated below the hilum, and too far u])ward 
when situated above that point. The a'-rays will occasionally furnish 
valuable data as to the number and location of the k^sions, and if the 
results are positive they should be relied upon rather than tho.se obtained 
by au.scultation and percu.s.sion. 

Until 1881 the treatment of pulmonary gangrene was purely medical. 
This plan was followed by a (leath-rate of ai)out 80 per cent. Bidl, 
of Copenhagen, in 1881 suc(!essfully operated for gangrene of the lung 
in a woman twenty-three yearn of age, and strongly advocated surgical 
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intervention as the only rational treatment where the focus was at all 
extensive.” • 

Since surgical intervention has been carried out the results have been 
more favorable, the mortality falling to about 30 per cent. Operative 
treatment is contra-indicated in diffuse gangrene, bilateral or multiple 
areas of gangrene, and in those cases in which metastatic lesions can be 
demonstrated. In the circumscribed form the treatment should be 
surgical and consists in exposing the lesion by a resection of one or 
several ribs opening into the gangrenous area and establishing adequate 
drainage. The greatest care should be exercised to avoid infection of 
the pleura. If the affected area is not adherent to the parietal pleura 
measures should be taken to bring about this adhesion before the focus 
is opened. This is best accomj)lished by suturing the parietal to the 
visceral layer of the pleura by means of a round curved needle with 
plain catgut, after first placing a gauze pad over the external surface of 
the parietal pleura, the sutures passing through the gauze pad and both 
layers of the pleura. When this plan is followed the sutures rarely cut 
out and the subsecpient incision may be made through the gauze pad. 
Unless the necrotic area has separated from the normal lung tissue no 
attempt should be made to remove it on account of the danger of hem- 
orrhage. The softened area should be packed with gauze and the 
external wound kept widely open until the slough separates. 

Tier strongly advises against the use of rubber tubes, which he 
believes frecpiently cause erosions of the blood-vessels. When the 
slough separates it should be removed, the cavity packed with sterile 
gauze, and allowed to heal by granulation. 

Bronchiectasis associated with a putrid bronchitis may give rise 
to a condition closely resembling abscess or gangrene of the lung. 
Dilatation of a bronchus may result in a fusiform, cylindric, or sac- 
cular cavity. The condition is generally due to prolonged ill health 
associated with chronic cough. When a saccular dilatation of a 
bronchus occurs, the secretions are retained and often become infected 
with putrefactive organisms. When the cavity becomes filled with 
this secretion a small amount will esca])e into the more sensitive neigh- 
boring l)ronchi and provoke a paroxysm of coughing. This, as a rule, 
slowly empties the cavity and the patient then remains quiescent until 
the cavity refills and is again emptied. The health is gradually impaired 
as a result of septic al)sorption and the loss of appetite, which in sen- 
sitive imlividuals arises from the putrid character of the expectoration. 
While fusiform dilatations of the bronchi are usually bilateral and are 
often present in cases of chronic bronchitis, the saccular variety is rare, 
as a rule, unilateral, and often single. This variety alone gives rise to 
surgical indications. 

The symptoms of a sacculated bronchiectasis are the presence of 
a chronic! cough occurring in paroxysms and associated with a profuse 
expectoration of an exceedingly foul-smelling pus. These paroxysms 
occur with considerable regularity, generally in the morning shortly 
after rising. The amount of secretion expelled at each paroxysm may 
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be very great. The odor Ls often so disgustingly foul as to permeate an 
entire apartment or ward and render it unfit for occupancy by others. 
Vomiting not infrequently accompanies these attacks of coughing. 
There is generall}" some fever, with gradual loss of weight and strength. 
On physical examination there are present the usual signs of chronic 
bronchitis, with loiul moist rrdes over the lesion. After a parox3-sm of 
coughing the signs of a cavit\' may be made out l)y auscultation and 
percussion. The .r-ray will sometimes give shadows indicating the 
location of the focus, although the\' do not enable the examiner to 
ilifferentiate between bronchiectasis, abscess of the lung, or a cavity due 
to tuberculosis. As in other suppurating lesions of the lung tissue, the 
use of an exploring needle for j)urposes of diagnosis is contra-indicated 
unless one is preparetl to follow the exploration by immediate 
operation. 

The prognosis in these conditions, if untreated, is not necessarily 
fatal, although death from exhaustion, chronic sepsis, and inanition is 
not infrequent. The conditions of life with fetid bronchitis and ))ron- 
chiectasis are, however, burdensome and in sensitive individuals almost 
unbearable. These ])aticnts will often demand operative treatment if 
the surgeon can hold out e\'en a small measure of ho))e of permanent 
relief. In estimating the chances of inq)rovement b\" operation one 
must bear in mind that in the majorit}" of instances the disease is multi- 
ple and bilateral, and that little or no relief can be expected in these 
cases as a result of surgi<‘al treatment. If the symptoms are charac- 
teristic of a sacculated dilatation and there is reason to believe there is 
but a single cavity, the i)rognosis for ultimate recovery is favoral)le. 
Operations are occasionally successful where two or more dilatations 
have been drained, although the operative risk in these cases is greater. 
The mortalit}’ following pneumotomy in these cases is relatively high, 
the statistics of Murphv and Hofmokl showing the death-rate to be 
somewhat over oO per cent.," although more recent reports by Gluck, 
Eisendrath, and others sliow improved results.'-' 

In the treatment of this disease internal medication, local measures, 
such as spravs, inhalations, and intratracheal injections, should be 
given a fair trial before surgeiy should be considered. If these fail and 
the condition of the patient justifies the risk, practically all authorities 
agree tliat in cases of sacculated bronchiectasis with a narrow opening 
into the bronchus the cavitv" should be freely opened and drained through 
the chest wall. 

The technic of this operation is the same as that for abscess of the 
lung. The focus should be accurately located and if adhesions are 
present the opening should be made through these direct to the cavity 
without opening the free pleural spa(;e. If adhesions are not present, 
the thoracic cavity should be freel}^ opened hy the resection of one or 
more ribs, the hand introduced, and the lung !)alpatod a(;curately to 
locate the lesion. When this is found the lung should be drawn to the 
surface and firmly' held while the cavity is opened with a scalpel, evac- 
uated, disinfected, and packed with gauze. A counteropening for 
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drainage should he made in the most dependent portion of the pleural 
cavity. Murphy strongly advises this method for all pulmonary 
abscesses reciuiring external drainage, for the reason that collapse of the 
lung favors contraction of the cavity and rapid cicatrization. Where 
the opening into the bronchus is large, insuring free drainage of the 
cavity, the production of an artificial pneumothorax by the introduction 
of sterile nitrogen gas, as advised by Murphy, constitutes the best 
treatment. 

Actinomycosis of the Lung. — Actinomycosis is an exceedingly 
rare disease in this country. In the great majority of instances the 
primary focus of the disease occurs in the mouth or in the digestive 
tract. In a certain number of cases, however, the ray fungus inhaled 
and develops a i)rimary focus in the lung. Secrondary infection of the 
lung is of more frequent occurrence, generally by an ascending process 
from some abdominal focus. 

The inflammatory process occasioned in the lung by the ray fungus 
resembles tuberculosis, in that it develops slowly without marked 
systemic reaction at first, tends to infiltrate all the tissues, and at a 
later period to form cavities. There is, however, a greater development 
of granulation tissue, which by subsequent contraction often gives rise 
to irregularities in the contour of the chest. When the process involves 
the pleural surfaces dense adhesions form, through which the disease 
gradually extends to the chest wall and subcutaneous tissues, to the 
structures of the mediastinum, or through the diaphragm to the 
abdominal viscera. 

Pleural effusions ma)" be present in the earlier stages and empyema 
not infrequently develops at a later period. These collections of fluid 
are, as a rule, limited in extent, owing to the presence of numerous 
adhesions. 

The symptoms of actinomycosis of the lung are pain, cough, hem- 
optysis, fever, and loss of weight and strength. The sputum is scanty 
at first and mucopurulent in character. When an abscess ruptures into 
a bronchus it is more abundant and resembles in appearance the sputum 
of tuberculosis. It differs from this, however, in the absence of the 
tubercle bacilli and of elastic fibers. The diagnosis in the earlier stages 
can only be established by finding the ray fungus in the sputum. In 
the later stages of tlic disease, Avhen the process involves the chest wall, 
the presence of more or less extensive areas of brawny induration of the 
skin with retraction of the thorax is characteristic of the disease. The 
physical signs of consolidation, with cavities or fluid, and the absence 
of tubercle bacilli and of elastic fibers in the sputum, would, according to 
Riedinger, justify the diagnosis of actinomycosis without the demon- 
stration of the organism. 

The ideal treatment of primary actinomycosis of the lung would be 
by thoracotomy and complete removal of the focus if that coidd be 
accomplished. The difficidty of early diagnosis, however, would render 
an opportunity for this method of treatment exceedingly rare. The 
removal of fluid from the pleural cavity, the opening and draining of 
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pus-cavities, and the exhibition of iodid of potassium or of the copper 
salts would be indicated in the more advanced stages of the disease. 

The Surgical Treatment of Tuberculosis of the Lung. — 
Surgeons have long entertaineil the hope that early pulmonary tuber- 
culosis could be cured by radical removal of the primary focus. This 
hope wiis markedly encouraged by the successful pneumectomies of 
Tuffier, Lowson, and Ferguson. 

The procedure is certainly a rational one, but few patients can be 
found who will give consent to so radical a procedure at a time when 
their discomfort is so slight. Moreover, the mortality of pneumectomy 
is undoubtedly iis high or higher than that of incipient tuberculosis 
treated by modern non-operative methods. These facts, together with 
the difficulty which is often experienced in accurately locating a small 
primary focus and in being sure that no other focus exists, have resulted 
in comparatively few attempts at early radical removal. DcForest 
Willard in 1902 reported 6 cases with only 4 recoveries. It is highly 
probable that a number of fatal cases have not been reported, wliich 
would materially raise the mortality percentage. 

Ever since the historic case of cure of a tuberculous cavity by an 
accidental sword thrust in a duel, reported by Bligney in 1670, surgeons 
have sought to relieve these patients by deliberately applying the same 
method. While in a large numl>er of cases tuberculous cavities have 
been opened and drained through the chest wall with operative recov- 
eries, the number finally cured or markedly relieved l)y this procedure 
is exceedingly small, so small, in fact, as to cause the majority of modern 
surgeons to condemn the operation. 

It has been pointed out that these cavities, and especially those 
situated in the apex, drain l)etter into the bronchial tul)es than through 
an artificial opening. The rciison why they do not heal under favorable 
hygienic surroundings is that, owing to the unyielding character of the 
thoracic wall, the surrounding lung tissue cannot collapse and obliterate 
the cavity. .Measures to bring about this collapse of the cavity have 
been advised and succe.ssfully carried out by a number of surgeons. 
Landerer, Garre, (Quincke, and others have advocated removal of the 
ribs over a tuberculous focus to allow collapse of the soft tissues and 
final obliteration of the cavity. Others have suggested a limited rib 
resection and the production of an extrapleural pneumothorax by 
stripping the parietal pleura from the chest wall. Murphy, in 1898, 
strongly recommended the production of an artificial pneumothorax by 
the injection into the pleura of sterile nitrogen gas, which in the absence 
of adhesions would result in shrinkage of any cavity as well as to render 
the lung functionally quiescent; both l)eing conditions which would 
favor nature's process of repair. These methods have l>een followed 
by encouraging results and, as the mortality is low, will undoubtedly 
soon yield abundant data upon which reliable conclusions can be l)ased. 
At the present time the consensus of surgical opinion seems to be that 
pneumectomy for the cure of incipient tuberculosis, although a perfectly 
rational procedure, is not to be recommended on account of its high 
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mortality, and the fact that one ean rarely be sure that the area removed 
includes all of the disease; that the opening and draining of a tuberculous 
cavity with a view to a cure of the disease has little to recommend it, 
but that in cases where a high degree of toxemia results from a mixe(l 
infection in a tuberculous cavity, these symptoms may often be relieved 
by drainage; anti that measures undertaken to promote collapse of a 
tuberculous cavity and functional rest of the lung are to be recommended 
in cases which are not improving under ordinary hygienic treatment. 

New Growths of the Lung.— Benign tumors of the lung are, as a 
rule, of mesoblastic origin. Fibromata, lipomata, chondromata, and 
cysts have been reported. J^enign soli<l tumors rarely develop to such 
a size as to cause symj)toms and are ()f no surgical importance, luido- 
theliomata developing in the pleura may involve the lung secondarily 
and have already been considered. 

Echinococcus Cysts of the Lung.- With the exception of the 
liver, hydatid cysts occur more frctpiently in the lung than in any other 
organ. The disease, however, is excee<lingly rare in the L'nited States. 
The fact that the disease oc<*urs most commonly in the lower lobe of the 
right lung would lead to the belief that it is not infrequently secondary 
to echinococcus of tlie liver. The cyst 1)}' its gradual enlargement 
compresses the lung and may displace the heart and other mediastinal 
structures. Bulging of the chest wall and ilisplacement of the abdom- 
inal organs occur iit a later stage. Bupture occasionally takes place into 
a bronchus or into the j)leural cavity. Infection of the cyst contents 
may occur. 

The .si/tn])tofn,s of an echinococcus cyst of the lung are those of pres- 
sure only in the earlier stages of the malady. Dyspnea on exertion with 
the later dcveloi)ment of an afel)rile cough and bloody expectoration and 
the pliysical signs of an intrathoracic tumor, would render the diagnosis 
probable. The finding of booklets in the fluid obtained by aspiration 
or through rupture would remove all doul)t. 

The proifunsis of the disease, if untreated, is grave. Death not 
infrequently results from rupture of the cyst into a bronchus or from 
septic infection. 

The treatment of an hydatid cyst of the lung shoidd V)e by marsupial- 
ization, stitching the cyst wall to the external wound for the purpose 
of continuous drainage. In some instances it may be possible to remove 
the inner or secreting layer of the sac. The result of operative treatment 
has been mu(*h more favorable than by the expectant plan. Aspiration 
in these ca.ses. as in echinococcus of the abdominal organs, is to be 
condemned on ac(rount of the danger of infecting the pleura. 

Malignant tumors of the lung occur l)oth as primary and secondary 
growths. Primary carcinoma was found by Lenhartz 12 times in 2056 
autopsies. It develops from the epithelium of the bronchial mucous 
membrane, the mucous glands, or from the alveoli. It occurs in both 
tlie slow-growing fibrous form and in the more rapid cellular variety. 
Primary sarcoma is much rarer than carcinoma. It occurs most fre- 
quently in the form of lymphosarcoma, which grows along the bronchial 
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tube and infiltrates lar^e areas of the liin^; or in the form of spindle-eell 
sarcoma, which remains confined to one locality. Sec^ondary carcino- 
mata and sarcomata are much more frequently o])scrved than the 
primary Growths. As a rule, they are bilateral and multiple. 

The duujnoi^is of secondary malignant growths of the lung is com- 
paratively easy. The history of the primary focus, followed at a later 
period by cough, dyspnea, and the signs of bilateral consolidation and 
fluid in the chest, is generally sufficient, in the absence of fever and otlier 
signs of an acute or chronic inflammatory process, to estal)lish the 
diagnosis. 

With primary malignant growths the diagnosis is more obscure. 
The presence of an afel)rilc cough in a person of the cancer age, witliout 
rates, but with rapidly increasing signs of consolidation, should awaken 
the suspicion of carcinoma of the lung. The later occurrence of bloody 
or prune-juice expectoration, the development of hydrothorax, cachexia, 
and enlargement of the lymph-nodes at the root of the neck, with 
dyspnea and wasting, add to the probability of cancer, which may later 
be confirmed by the expectoration of a fragment of the tumor. The 
same symptoms and signs are present in sarcoma, which, however, may 
occur at any age, but is commonest before middle life. 

The physical signs of a new growth of the lung are at first those of 
consolidation, with the siibsec|ucnt development of fluid in the cliest. 
At a later period the chest may be bulged and the intercostal spaces 
obliterated. Malignant tumors, especially the denser vaiieties, may 
often be detected by the lldntgen rays. 

The treatment of malignant growths of the lung has, up to the present 
time, been simply palliative. If a sufficiently early diagnosis could be 
made pneumectomy would be indicated. 

SURGICAL DISEASES OF THE MEDIASTINUM* 

Injuries to the structures contained in the mediastinal space are 
exceedingly rare. They may occur from crushing accidents, gunshot 
and stab wounds, or as a result of fractures of the spine or sternum. 
The pericardium, heart, and great ve.s.sels are the organs most fre- 
quently involved in tln;se injuries. The reader is referred to tlie (diapter 
on the Surgery of the Vascular System for their consideration. 

HemorrhmfP into the mediaatimim when not due to wounds of the 
heart or great vessels is seldom of large extent. The blood readily 
distributes itself throughout the cellular tissue and rarely gives rise to 
serious pressure symptoms. If uninfected it is rapidly absorbed. 
Injur n to the thoracie portion of the trachea or to one- of the bronchi 
gives rise to emph i/sema which fills the cellular tissues of the mediastinum 
and eventually appears at the root of the neck. From this j)oint it may 
spread extensively throughout the subcutaneous tissue of the body. 
In mediastinal emphysema the normal cardiac flatness may be absent, 
and on auscultation a fine crackling .sound may be heard .synchronous 
with the heart pulsations. Death from suffocation may result from 
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complete rupture of the trachea or from hemorrhage into the air tube. 
The treatment of such injuries can, of necessity, be only palliative. 

Inflammation of the structures of the mediastinum may be either 
acute or chronic. The acute form of mediastinitis may be due to 
trauma and subsequent infection through an external wound, to a 
wound of the esophagus or air tube, to the extension of an inflammatory 
process from the lung, pleura, ribs, sternum, or the cellular tissue of the 
neck. One of the commonest forms is the continuation downw^ard of 
a deep cellulitis of the neck. Foreign bodies in the trachea, larger 
bronchi, or esophagus occasionally give rise to ulceration, which per- 
forates these structures and causes mediastinal abscess. 

Acute cellulitis or abscess of the mediastinum generally occupies 
the anterior portion of the space. Hare, in an analysis of 36 cases of 
acute mediastinitis, found that 30 were limited to this region. Chronic 
inflammation of the mediastinum is generally due to caries of the 
vertebrae, tubercidosis of the lymph-nodes, or to a tuberculosis of the 
ribs or the sternum. 

The symptoms of acute mediastinitis are localized pain, fever, 
general body weakness, and loss of weight. The pain is deep-seated, 
often severe, and radiating. It is increased by movements, especially 
by raising the arms or bending the body backward. Tenderness is 
generally present over the sternum and the location of this tenderness 
may sometimes serve to estalilish the location of the abscess. The 
fever is variable, depending upon the extent of the process or the viru- 
lence of the infecting organism. Leukocytosis is present in the non- 
tuberculous cases. 

In mediastinal abscess there may be chills and sweats. In certain 
cases the pus may burrow to the surface of tlie body and point at the 
root of the neck between the costal cartilages or in the epigastrium near 
the ensiform cartilage. In the chronic forms of mediastinitis the pain 
may be severe, but the constitutional symptoms are, as a rule, absent 
or comparatively slight in degree. 

The prognosis in the acute septic forms of mediastinal inflammation 
is always grave; the danger being from sepsis or the rupture of an abscess 
into the trachea, whicli occasionally results in suffocation. In the 
chronic forms the prognosis is more favorable. 

The treatment of acute mediastinitis should be by rest, cold to the 
chest, and measures to improve the patient's resistance. When signs 
of suffo(*ation are present and there is reason to believe that the suppu- 
rative process involves the anterior mediastinum, the sternum should be 
trephined, the opening carefully enlarged by rongeur forceps, and the 
tissues carefully palpated or explored by the aspirating needle. When 
pus is found the opening should be sufficiently enlarged by the intro- 
duction of a closed dressing-forceps and withdrawing them partly 
opened. Drainage by rubber tubes or gauze packing should be 
established and the wround dressed wdth sterile gauze. If an abscess 
points externally the primary opening should be made in that location, 
even if a counter-opening has to be made later through the bone.’ 
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Surgical access to the posterior meiliastiiiuin is difficult. A pos- 
terior incision should be made, exposing the transverse process of one 
or more vertebra?; these with the adjacent portions of the ribs should be 
removed, and the posterior space entered by blunt dissection. 

New growths of the mediastinum are rare. The statistics 
furnished by Hare’s prize essay on “Mediastinal Diseases'^ sliow that 
carcinoma is the commonest; next in frequency comes sarcoma. The 
benign tumors are relatively infrequent, the proportion to malignant 
being as I to 4. Of the benign tumors lymphomata and tlermoids are 
the most common, although fibromata, chondromata, liponiata, and 
echinococcus cysts have been reported. 

The benign solid tumors rarely reach a large size and seldom give 
rise to surgical indications. Dermoids and hyilatid cysts, however, not 
infrequently recpiire operative treatment. Of the malignant tumors 
primary carcinoma arises most frecpicntly from the tracheal or esoph- 
ageal mucous membrane or from the remains of the thymus gland. 
Primary sarcoma occurs most commonly in the form of lymj)hosarcoma 
and is exceedingly malignant, riecondary carcinoma is more frequently 
observed than secondary sarcoma. 

The sjrmptoms of a new growth of the mediastinum depend some- 
what upon the character of the tumor and the rapidity of its growth. 
Benign neoplasms fre(|uentiy give rise to no symptoms, for the reason 
that by their gradual increase in size the other structures have an 
opportunity of adapting themselv’es to the pressure. .Malignant growths, 
on the contrary, early give rise to pressure symptoms which may cause 
a fatal outcome l)efore any signs of cachexia occur. Pain is one of the 
most reliable symptoms of mediastinal growths: it may be constant or 
paroxysmal and radiating. Dyspnea occurs from pressure on the 
trachea or bronchi; hoarseness from pressure on the recurre^nt laryngeal 
nerves. Pressure on the larger veins may result in cyanosis of thv fa(*e, 
neck, and upper extremity. Cough is often a distressing sym|)toni. 
The expectoration of sebaceous material with hair, etc*., points to the 
rupture of a dermoid cyst into the trachea or one of the bronchi. 
Ibilging of the sternum or ribs, cro.sion of the bone and flatness to 
percussion over normally resonant areas are among the frequently 
encountered physical signs. A unilateral or l)ilateral edema of the chest 
wall from pressure on the azygos vein may be the only sign of a tumor 
of the posterior mediastinum. Generally, liowever, dysphagia or 
wasting from piessure on the thoracic duct will occur at a later period 
in growths in this region. 

The treatment of mediastinal tumors has not been sufficiently 
developed to enable one to give any definite rules in regard to the pro- 
cedures to be followed, (jrave pressure symptoms may sometimes be 
relieved by resection of the sternum and ribs. If the diagnosis of tumor 
can be made sufficiently early to give a reasonable hope of success 
radical treatment may be undertaken. 
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Paracentesis. — This operation is indicated for the removal of an 
effusion, fluid, blood, or air in the pleural cavity. The site selected for 
the introduction of the aspirating needle should be wherever the physical 
signs indicate the presence of the intrapleural fluid. In general it may 
be stated that unless the fluid is encapsulated and limited to a definite 
region the puncture should be made in the midaxillary line in the sixth 
or seventh intercostal space, or on a line with the angle of the scapula in 
the eighth or ninth space. As a rule no anesthetic is required. The 
patient may sit upon an ordinary chair with the head and shoulders bent 
forward and slightly to the oi)])osite side, or may lie upon the sound 
side with a pillow or sand-bag under the chest. The skin should be 
rendered sterile. A local anesthetic may be used, if desired, or if the 
patient is a child. The arm should be raised and the skin drawn slightly 
upward. The upper margin of the rib bounding the inferior limit of the 
space should be carefully recognized and the needle thrust inward and 
slightly upward, the point of the needle entering above the upper margin 
of the rib. As soon as the point of the needle is felt to be in the pleural 
cavity, the aspirating tube should be attached and the air or fluid with- 
drawn. When this has been accomplished the needle should be quickly 
withdrawn and the small cutaneous wound sealed with adhesive plaster 
or a cotton and collodion dressing. 

The Establishment of an Artificial Pneumothorax. — This pro- 
cedure is indicated in certain cases of hemorrhage from an injured lung; 
for the cure of chronic pidmonary abscess which has ruptured into a 
bronchus, and in which no pleural adhesions are i)resent to prevent 
collapse of the lung; in certain cases of l^ronchiectasis and in early 
tuberculosis. 

It has been demonstrated experimentally that the disappearance of 
air from a closed pleural cavity is largely due to absorption of the 
oxygen, the nitrogen being absorbed very slowly. For this reason 
Murphy advocates the introduction of pure sterile nitrogen gas for the 
production of an artificial pneumothorax. The patient is prepared as 
for a paracentesis. A lo(;al anesthetic may be used, if necessary. A 
sterile trocar and cannula should be introduced down to the rib and the 
trocar withdrawn. The cannula is then connected with a reservoir of 
sterile nitrogen gas by means of a sterile rubber tul)e and the cannula 
then pushed above the upper margin of the rib into the pleural cavity. 
As soon as this is reached the gas will flow into the pleural sac and 
compression of the lung will follow. From 500 to 2000 ccm. of gas may 
be introduced. A pneumotliorax thus created will generally endure for 
from ten to twenty weeks. The operation is devoid of danger and may 
be repeated as often as the necessities of the case require. 

Thoracotomy. — This operation is occasionally indicated for the 
removal of infected or purulent effusions in the pleural cavity, wdiere 
prolonged drainage is not nece.ssary. The site is usually the same as 
for paracentesis. The patient should lie upon the healthy side, over a 
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sand-pillow, by which the thorax is arched upward and the intercostal 
spaces widened. Local anesthesia is all that is required in tlu? majority 
of instances. After the parts have been (cocainized an incision 4 or 5 
cm. in length should be made midway between and parallel with the 
ribs. The skin, fasciic, and muscles should be divided until the internal 
intercostal aponeurosis is reached. After all bleeding points have been 
secured the presence of fluid should be demonstrated b\" aspiration and 
the pleural cavity opened by incision or by enlarging the puncture made 
by the aspirating needle with dressing-forcei)s cji* scissors. After the 
fluid has been evacuated a firmand not ea.sily collapsible rubber drainage- 
tube should be introduced and a sterile dressing applied. There is a 
strong tendency in these wounds to clo.se l)y approximation of the ribs, 
and for that rea.son the operation is not to be recommended when 
prolonged drainage is necessary. 

Thoracotomy with Resection of a Rib. — This is the operation of 
choice in all cases where drainage of the pleural cavity is ivcpiiiTMl. The 
extra time consuim'd in the resection of the ribs is not more than two 
minut(^s, and most surgeons now adopt this jiroccdure in preference to 
simple thoracotomy. The site of operation and the position of the 
patient are the same as in thoracotomy. The operation can be per- 
formed with local anesthesia, but in children anti nervous individuals 
general anesthesia is to be preferred. 

A cutaneous incision, 4 or o cm. in length, is made directly over the 
rib to be resected. The tissues including the periostcMim are divided to 
the l)one, the periosteum is then .stripped from tlu^ boiu^ l)y a raspatory 
or periosteal elevator, both in front and behind, care being taken in 
removing the meml)rane from the groove on the inferior border of the 
rib to avoid wounding tlic intercostal vessels and nerve. As soon as 
the bone is freed from its periosteum, a segment of the rib 1 ) or 4 cm. in 
length is removed with i)one-forc(;ps or the Cligli saw. When the 
bleeding has been arrested the cavity is opened by an incision through 
the periosteum, internal intercostal aponeurosis, and parietal layers of 
the pleura (Fig. .‘^111). 

One or more rubber drainage-tubes should then be introduced or the 
Wilson double-flanged tube .sliown in Fig. It is sometimes neces- 

sary to excise more than one rib to allow digital exj)loration of the 
thoracic cavity or other intrapleural manipulation. This can generally 
be accomplished through one incision made s(^mewhat longer to allow 
greater retraction of the soft parts. Kach rib should be expo.sed and 
resected subperiosteally in the .same manner as indicated above. 

Osteoplastic Thoracotomy. -This operation is indicated when for 
any reason it is dcsirabk* to in.spect a large aiea of the thoracic, cavity or 
to perform an operation on the heart or lungs whicli refpiires the intro- 
duction of the hand into the pericardium or pleural sac. 

The usual .site for this operation is on the anterior aspect of the 
chest near the sternum, although it may be undertaken with slight 
modification in any other situation. 

In the anterior operation, a vertical incision 12 or 15 cm. in length 
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is made parallel with the external border the sternum and from 1 to 
2 cm. from it. From the upper and lower extremities of this incision 
two horizontal cuts are made outward over the ribs. The incisions are 
carried downward to the ribs and costal cartilages. When these and 
the intercostal spaces arc cleared, the internal mammary vessels are 
exposed by division of the intercostal tissues near tlu; external border 
of the sternum and ligated above and below the costal cartilages to be 



Fig. 310. — Resection op Rib for Kmptbma. 


resected. When all l)lceding luus been arrested the costal cartilages 
are divided near the sternum and the pleural cavity opened by cutting 
through the remaining soft tissues in the line of the incision through the 
cartilages and along the upper and lower intercostal spaces. The 
rectangular flap thus formed is raised and bent outward, fracturing the 
ribs along the attached portion (Fig. 820'). When the necessary 
intrathoracic procedures have been carried out the flap is accurately 
replaced, sutured, and the wound dressed, with or without drainage. 
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Many siirp:eons prefer to divide the ribs at the outer extremity of 
the wound and use the inner extremity as a hinge. The disadvantage 
of this procedure is that in turning back the flap the internal mammary 
vessels may l)e injured. 

Decortication of the Lung (FowIer^s Operation).— This operation 
consists in stripping the firm fibrinous envelope from the surface of the 
retracted lung and allowing it to expand and fill the pleural space. 

This procedure is also known as Delorme’s operation, but to Fowler 
belongs the credit, as his report was published in the New York Medical 
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Record for Dec. 30, 1803, while Delorme’s appeared in the (hizetle des 
Hopitaur, 1804, No. 11. It is indicated in cases where the lung fails to 
expand after adequate drainage of the pleural sac. 

The pleural cavity should l)c freely opened by resecting portions of 
three or four ribs or preferably by the osteoplastic Hap operation. An 
incision is then made through the fibrinous exudate on the surface of 
the lung and the membrane stripped from its surface and removed with 
scissors. In favorable cases the lung will immediately expand and 
eventually obliterate the dead space. The operation seems to be most 
successful in children, and where the interval between the first drainage 
and the secondary procedure has not been sufficiently long to produce 
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interstitial chan^i:es in the luns which prevent expansion. In Fowler's 
first case the disease had existed for two years. As a rule, however, 
satisfactory results cannot be expected if the operation is undertaken 
after four or five months have elapsed since the primary drainage. In 
a certain number of cases it will be found to be impossible to strip the 
rnem])ranous envelop from the visceral pleura without serious damage 
to the lung tissue. Where this condition exists it is useless to proceed 
further with the operation. 

Thoracoplasty. — The object of this operation is to obliterate the 
dead space l)et\veen the retracted lung ancl the chest wall and thereby 
bring about healing of an o)>stinate empyema sinus or cavity. 

Estlander’s Operation. —This consists in the removal of portions 
of several ribs with a view to rendering the external wall of the sup- 
purating dead space more elastic and to allow it to l)e depressed and 
brought in contact with the collapsed lung. The number and the 
extent of the ribs to be resected will obviously depend upon the size and 
shape of the space to be obliterated. Kstlander’s original plan was to 
remove the ribs only, leaving the intercostal muscles, aponeurosis, and 
thickened pleura to form with the superficial muscles and skin the outer 
wall of the obliterated cavity. The exposure of the ril)s may be made 
by raising a single U-shaped flap of skin and superficial muscles, by 
making a double rectangular flap, or by making several horizontal 
incisions over intercostal spaces, through each of which two ribs may 
be resected. 

When all of the bony structures have thus been removed from the 
external wall of the sui)i)urating cavity, the soft parts are pressed 
downward until firmiy in contact with the lung and held in this position 
by pressure of the outside dressings until \mion has taken place. P^st- 
lander later modified the operation by removing the intercostal muscles, 
aponeurosis, and thickened j)arietal pleura, and advised scraping the 
pyogenic membrane from the lung surface. The modified operation is. 
therefore, very similar to Schede's. 

Schede’s Operation. — This operation has for its object the obliter- 
ation of the larger cavities resulting from complete retraction of the lung, 
so that no part of the visceral pleura is in contact with the anterior wall 
of the chest. It consists in the removal of the ribs from the second to 
the tenth or eleventh, together with the intercostal mu.'^cles, the internal 
intercostal aponeurosis, and the parietal pleura. The incision begins 
over the costal cartilage of the second rib, passes downward along the 
cartilages to the tenth, along the upper border of the tenth rib to a 
point near its angle, and then upward along the vertebral border of the 
scapula to the second interspace. All of the superficial structures are 
divided to the ribs and intercostal muscles, and the large U-shaped flap 
thus outlined is dissected upward, carrying with it the scapula and its 
attached muscles. When all Ideeding points in this large flap have 
been secured the costal cartilages are divitled by forceps and the pos- 
terior extremities of the ribs similarly ilivided near their tubercles. 

The anterior and posterior cut ends of the intercostal vessels are 



554 


SUKUKllY OF THK THOItAX. 


secured l>y ligatures in tlie spaces created by division of the ribs, and 
the entire mass, consistinji: of ribs, intercostal structures, and thickened 
parietal pleura, is removed by heavy scissors. The visc^eral pleura is 
then thoroughly cureted and the muscular and cutaneous flap placed 
in contact with the contracted lun»*: and sutured in place by heavy 
catgut mattress sutures for the muscles and the silk or silkworm-gut 

sutures for the skin. A space for 
drainage should be left at the lower 
portion of the wound and the dress- 
ing so arranged as to insure contact 
of the flap with the lung through- 
out its entire extent . The operation 
is one of the severest in surgery, and 
should not be undertaken unless 
the surgeon is provided with com- 
petent assistants and every facility 
for meeting and controlling severe 
shock. 

Pneumectomy. This o])era- 
tion, which consists in the resection 
of a j)ortion of the lung, is occa- 
sionally indicated in cases of malig- 
nant growth, severe laceration or 
other destructive traumatic lesions, 
in cases of extensive gangrene, and 
very rarely in early isolated tul)er- 
culous deposits. 

Experiments by ^lurphy, Kick- 
etts,’-* (Ireen, and others have dem- 
onstrated that large portions of the 
lung, in healthy animals, can be re- 
niovetl with comparatively little risk 
and with practically no untoward 
after-effects. The removal of a dis- 
ea.se(l or injured portion of the lung 
in the human subject, however, has thus far been attended by a high 
mortality. 

Ihe lesion is exposed by the re.section of one or more ribs or ])y an 
osteoplastic flap, as described above. The lung is grasped 1)V the hand 
and delivered through the tluiracic wound, transfixed behind the lesion, 
and secured by one or more heavy chromic catgut mass ligatures. The 
diseased or injured portion is then cut away and the stump returned to 
the pleural cavity. The external wound is completely closed if the 
pleura is free from infection; otherwise drainage is established. Tuffier 
exposed the pleura l)y an intercostal incision without resection of a rib, 
separated the parietal pleura from the thoracic wall, creating therel)y 
an extrapleural pneumothorax, palpated the lung through the relaxed 
parietal pleura, located the lesion, and then through a small pleural 
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incision delivered the diseased apex and rerupved it. Instead of trans- 
fixing and ligating the lung in the ordinary way, Green introduces 
a subpleural, heavy silk, encircling suture with a blunt-pointed needle, 
draws this tight, removes the distal portion of the lung, and afterward 
unites the pleural edges with a continuous suture of catgut (Figs. 322, 
323, and 324). 

Anterior Mediastinal Thoracotomy. — This operation has for 
its object the exposure of the structures contained in the anterior half 
of the mediastinal space. The simplest method is by a temporary 
osteoplastic resection of a part of the sternum. 



Fm. * (a^KEN’s MetHOO of Ps'ErMECTOMY. 

Tills ivpri'sonts the suhpleural suture as ilrawii ti^lit aiul tied. 'The iiortion X is then cut 
away, leaviiijj a V-shaped wouml of the Iuiik, which is then Mitured as in Fip. d2S, brinj^iiif; the 
ed^es of the wouini together ami eoaptin^ the pleiinil ed^es as in Fip. d24 tViut not opposing the 
serous surfaces as in t lie l.einbert suture of the peritomMiin). 'I'his covers in the lit;atin{r suture 
and shuts olT the cut edwes tif the bronehial tube from the free pleural cavity. 


The patient should be placed in the dorsal position and two hori- 
zontal incisions made to the bone, the upper crossing the sternum on a 
level with the upper margin of the second costal caftilage, the lower 
crossing the bone just below the lower border of the fifth cartilage. 
A vertical incision is made just to the left of the sternum, connecting the 
left extremities of the two horizontal cuts. The second, third, fourth, 
and fifth loft costal cartilages should be divided with bone-forceps, 
great care being taken to avoid wounding the pleura. The bone is next 
sawn through in the line of the upper and lower horizontal incisions and 
the rectangular flap thus outlined, raised, and turned backward to the 
right, bending or breaking the right costal cartilages (Fig. 325). During 
all of these steps great care should be taken to avoid separating the 
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superticial soft parts from the iletachetl piece of bone, and in raising 
the bone flap to avoid opening the pleural or pericardial cavities. 



Knj. (Jkkkn's Mktiiod ok P.VKr'MKrroMv. 

This represents the .simiix* as tied an<i the distal portion of the luntr cut away, with the 

secroml or eoaptin^ suture in plaee, reatly to draw up aiul tie. 


This operation gives ample exposure for most operations on the 
superficial structures of the media.stinum. Wlien the necessary oper- 
ative procedures have been carrietl out the bone flap is replaced and 



' Kt»:, .‘< 24 . — (fKF:F:.v’H MRTirot) ok Cnkomkotomy. 

Tiiis repre.sent.M the coinploUMl operation on tin; luriK. 


secured with sutures, a deep layer of chromic catgut uniting the peri- 
osteum and divided muscles; and sutures of silk or silkworm-gut for 
the skin. Another method, known as Milton's operation, consists in 
making a complete longitudinal median section of the sternum and 
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retracting the two halves of the bone. The cutaneous incision should 
begin in the median line just below the thyroid cartilage and extend 
downward to the ensiforrn. The upper part of the incision should be 
gradually deepened until the trachea is exposed in the suprasternal 
notch; the lower portion should be carried down to the bone and the 
junction of the gladiolus, with the ensiforrn separated. The soft parts 
should next be separated from the posterior surface of the sternum at 
the suprasternal notch and at the lower extremity of the bone, by the 
finger or a periosteal elevator, care being taken to hug the bone closely 
and to avoid opening the pleural cavity and wounding the great vessels, 
especially the veins. The bone should then be sawn through in the line 
of tlie incision, preferably with Key’s saw. When, in sawing, the pos- 
terior compact plate is reached the underljdng structures should be 
protected by the introduction of a steel spatula from above and below, 



Fio. \ V 2 o . — Axtekiok Mediastinal Thoracotomy (Rry ant’s Operation). 


and the bone completely divided in these regions. In the middle of the 
bone a very thin plate may be left which can be broken by retraction of 
the divideil edges or cut with thin bone-forceps. When the bone is 
completely divided it should be retracted with great care, pressing the 
uiulerlying structures away from it by means of the fingers or gauze 
pads until a space from 6 to 8 cm. is obtained. Through this opening 
the necessary operative procedures can be carried out, after which the 
separated portions of the bone are brought together and held by three 
or four heavy chromic catgut sutures passed through drill-holes. The 
cutaneous wound is united in the usual manner aiul the wound dressed 
with sterile gauze surroundeil by a snugly applied bandage or a chest 
binder. 
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Posterior Mediastinal Thoracotomy.™ This operation is indi- 
cated for the removal of foreign bodies from the esophagus or bronchi, 
for the evacuation of posterior mediastinal abscesses, or for purposes of 
exploration. 

Bryant’s operation is as follows: The patient should be placed 
in Syms* position, the side to be operated upon being uppermost, and 
the arm raised well above the head to widen the intercostal spaces. The 
exact site of operation should be determined by the position of the lesion. 
In general the opening should be about 10 cm. in each diameter. The 
cutaneous incisions should be in the form of three sides of a square, the 
base of the flap being in the median line over the spinous processes. 



Fig. . 326 . — Posterior Mehiastinai. Thoracotomy (Bryant’s Operation). 


This incision should be deepened until the ribs are reached and the 
heavy musculocutaneous flap retracted toward the median line, exposing 
three ribs from their angles to their junction with the transverse proc- 
esses. After all bleeding points have been secured, the middle rib 
should be resected subperiosteally and the two others divided at each 
extremity, but not separated from their intercostal muscles. An 
incision is next made parallel with the ribs through the periosteal bed 
of the central removed rib, and through this opening the underlying 
pleura should be gently separated by the finger from the surrounding 
area. When the pleura has in this manner been separated from the 
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posterior surface of the remaining two ribs and the attached intercostal 
muscles, two additional incisions are made in the intercostal aponeuro- 
sis at right angles to the extremities of the central incision, making an 
H-shaped cut. This allows two flaps containing the two remaining 
ribs to be raised and letracted out of the way (Fig. 326). By gently 
separating the pleura from the bodies of the vertebrae the posterior 
mediastinal structures are exposed. If the operation has been under- 
taken for the removal of a foreign body in the esophagus, the body is 
located by palpation, the esophagus incised, and after removal of the 
foreign substance united with tw^o rows of catgut sutures. If the 
object of the exploration has been for the removal of some body in the 
bronchus, its exact location should previously have been ascertained by 
the x-Ttxys or bronchosc'opy. The bronchus is now incised and an 
attempt made to extract it with forceps, hooks, or a strong electro- 
magnet. 

After the necessary operative procedures have been carried out the 
tw’o retracted ribs should be sutured in place and the musculocutaneous 
flap replaced and united with deep and superficial sutures. Drainage 
should be introduced if the esophagus or bronchus has been opened or 
if any infection is present. 

The Advantage of Sauerbruch’s Cabinet in Operations upon the 
Thorax. — One of the greatest dangers in intrathoracic operations is 
the occurrence of pneumothorax as soon as the pleural cavity is 
opened. This, when limited to one side, while not necessarily fatal, 
always causes more or less serious respiratory eml)arrassment and 
renders such operations hazardous. When both cavities are opened 
the result is generally rapidly fatal. As it not infrequently occurs in 
operations upon one side of the thorax that the opposite lung is more or 
less incapacitated as a result of injury or disease, the desirability of 
avoiding the serious consequences of pneumothorax has long been 
appreciated by surgeons. 

A large amount of careful experimental work has been carried out 
to find some means of avoiding the serious respiratory and circulatory 
disturbances which obtain whenever operations associated with extensive 
pleural openings are undertaken. The experiments have mainly fol- 
lowed two plans: the first being to increase the air pressure within the 
bronchial tubes and thus prevent a collapse of the lung when the neg- 
ative pressure on the surface of the lung is removed by opening and 
admitting air to the pleura; the second plan being to diminish the atmo- 
spheric pressure on the exterior of the lung when the chest is opened, 
while maintaining the normal pressure of the air entering the trachea. 
Experiments with the former method have generally been carried out 
by means of a snugly fitting tracheal cannida or intubation tube, and 
some form of air-pump or bellows (Matas, Fell,'® Hans Meyer 
the latter method, by placing the animal’s body, below the neck, in an 
hermetically sealed chamber from which a certain amount of air has 
been withdrawn (Sauerbruch F. T. Murphy, of Boston, has devised 
an ingenious etherizing apparatus in the form of an air-tight helmet, 
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which incloses the patient’s head and neck and in which the air pressure 
is increased and maintained by water displacement. Nathan W. Green ^ 
has recently reviewed the entire subject and given the results of some 
very successful experiments with artificial respiration by a positive 
pressure plan, in which he employed the Hans Meyer pump and an 
original etherizing apparatus and intralaryngeal cannula. 

Sauerbruch, of Breslau, however, has given the subject the most 
attention and has devised a plan whereby the deleterious effects of 
pneumothorax can l)e entirely overcome. He devised an air-tight 
cabinet in which he performs such operations under diminished atmo- 
spheric pressure. The cabinet is constructed of metal and glass and is 
so arranged that the body of the patient lies upon a table within the 
cabinet while the head protrudes through an opening in one side 



Ficj. 327. — Sauerbruch’s Cabinet. 

Position of patient in chamber ready for opcRition under negative pressure. 

guarded by a tightly fitting rubber collar or ring, which is snugly applied 
around the neck (Fig. .*^27) . The cabinet is sufficiently large to accom- 
modate the operator and two or three assistants. 

Air is exhausted from the cabinet and a negative pressure produced 
by an electric suction-pump. The cabinet is amply lighted by elec- 
tricity and contains a telephone, by which communication may be had 
with outside assistants. Later an anteroom was added (Fig. .’^28), also 
air tight, and communicating with the main chamber and the outside 
by means of two air-tight doors. As the suction-pump also commu- 
nicated with this anteroom, it was possible to call for additional 
instruments from the outside and have them placed in the anteroom 
and afterward brought to the main compartment without altering the 
air pressure. When the patient is placed on the table with the head 
protruding, the entire body below the waist is surrounded by a canvas- 
covered rubber sac, which communicates with the outside air by means 
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of a straight tube, thus maintaining the ordinary atmospheric pressure 
upon all parts save the thorax and arms. •The anesthetic is adminis- 
tered by an outside assistant. 

When sufficient air is withdrawn to render the negative pressure 
equal to 10 or 12 mm. of mercury, it was found that in opening both 
pleural cavities the lungs did not collapse, but respiration continued 
without the slightest emliarrassment. By means of this cabinet Sauer- 
bruch was able to cany out extensive operations upon the thoracic 
portion of the esophagus and other mediastinal structures in which 
both pleural cavities were freely opened. Many strikingly successful 
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Fig. 328. — Sauerbrucii’s Cabinet. 

Showing the relation of chamber and antechamber. 

animal experiments have been performed, including extensive resections 
of the esophagus and esophagogastrostomy (see p.944), clearly demon- 
strating the practicability of the plan. In clinical work upon the human 
subject the use of the cabinet has proved of the greatest advantage. 
Sauerbruch has recently reported 16 cases in which he employed this 
method for intrathoracic or mediastinal operations with encouraging 
results-*; and while several of the operations undertaken for grave 
conditions, as carcinoma of the esophagus or of the cardia, resulted 
fatally, the cause of death was in no instance attributable to the 
sequelse of pneumothorax. 
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CHAPTER XLII. 


SURGERY OF THE BREAST. 


By John M. T. Finnky, M. U., 

Baltimork, Md. 

The origin of the mammary gland is still a subject of controversy 
among embryologists. That it has its beginning in the specialization 
of a group of epidermal glands seems assured. Opinions differ, however, 
as to whether the milk gland is evolved from the sebaceous or from the 
sweat gland. According to Minot; “The latter opinion rests upon 
strong evidence, the former principally upon the analogy of there being 
considerable fat in both the sebaceous and lacteal secretions.^’ The 
weight of evidence seems clearly in favor of the sudoriparous origin of 
the milk glands, both as regards their embryologic development and 
the mechanism of the secretory function. 

In the human embiyo toward the end of the second month a local- 
ized thickening of the epidermis makes its appearance. This is formed 
entirely by the proliferation of the germinal layer which penetrates into 
the cutaneous derma. This latter as.sumes a rounded form with a 
slight external protuberance corresponding to the location of the nipple. 
Later this epithelial hypertrophy projects downward from the epidermis 
into the dermis, gradually enlarging. At the same time the cells in its 
central portion begin to cornify and fall out, so that the ingrowth 
becomes hollow. The mammary gland is formed by budding from the 
deeper portions of this primary epidermal mass. This process may 
not be completed until at about the time of birth or a little after. 
Further budding and branching of the epithelial ingrowth takes place 
at about this time, giving rise to the milk glands proper, with their 
terminal branched glandular portion. Outside and surrounding these 
glandular elements can be seen at an early date the fibrillar connective- 
tissue stroma within which the glands themselves develop and grow. 

ANATOMY- 

The mammary glands, together with the skin and a considerable 
quantity of fat, form two hemispheric eminences situated on either side 
of the thorax, anteriorly. The nipple, a conic body, is situated a little 
below the center of each breast, and points slightly outward and upward. 

Posteriorly, the breast lies upon the pectoralis major muscle, external 
oblique muscle of the abdomen, and the serratus magnus. There is 
a prolongation of the breast extending up into the axilla as high as the 
third rib and known as the “axillary prolongation” or “axillary tail,” 
which lies upon the serratus magnus and pectoralis major and is sepa- 
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rated from the axilla by the axillarv fascia. I'lie outline of the gland 
is irregular. Extensions of parenchynia along tlu^ ligaments of Cooper, 
prolongations downward to and eyen into the pcctoralis major muscle, 
and radiations out into the surrounding fat luiye been demonstrated 
by both Heidenhain and Oelsner. 

The yertical diameter extends from the lower border of the second 
rib to the sixth or seyenth rib. and the horizontal from al)Out the sternal 
margin at the lexel of the fourth ril) to the fifth rib in the miil-axillary 
line. 

Structure of the Nipple. — The nipple is formed by an eleyation 
of tlark wrinkled skin, at the summit of which are the openings of al)out 
twenty lactiferous ducts, or one for each lobe of the gland. The nipple 
is surrounded by a circle of the same dark-colored skin, the areola, 
about the margin of which can be seen a number of small eleyations 
representing large sebaceous glands (tul)ercles of Montgomery). During 
pregnancy the areola enlarges and the color l)ecomes darker, and at the 
same lime the sebaceous glands become more prominent. Beneath 
the nipple and areola one finds the lactiferous ducts radiating toward 
the nipple, and situated in a loose connectiye tissue free from fat. 
Radiating bauds of plain muscle-fibers extend from the base to the apex, 
and al)out the base there is a bundle of circular fil)ers. These haye the 
function of producing erection. 

Structure of the Mamma. — The adult gland in the female consists 
of fifteen to twenty lobes. The spaces betweem these lobes are fillcMl 
with adipose tissue, (’onnecting the anterior surface of the gland and 
the oyerlying skin are a number of fibrous bands (ligaments of Cooper), 
including lolades of fat in their meshes. 

Each lobe may be considered as a distinct gland, being })rovide(l 
with an excretory duct, branching ducts and acini, and may be sub- 
<lividerl into smaller lobes, and the.se again into lobules. lOach lobule 
consists of a duct with its acini .situated in a loose myxomatous intra- 
lobular connectiye tissue, the whole surrounckal by the den.ser 
interlobular stroma carrying the ye.s.sel.s and nerves. The acini are 
lined with flattened epithelium on a ba.sement membrane, the ducts by 
a single layer of low columnar cells. The ducts unite to form fifteen 
to twenty larger ducts, which conyergo toward the nipple, beneath 
which they become dilated to form ampulhe. 

Before pul)erty the glands in both .sexes are alike. At puberty in 
the female the gland enlarges, owing to the formation of acini and the 
deyeloprnent of the intralolnilar stroma. With pregnancy there is 
a new formation of acrini as well as an increase in size of tho.se pre- 
existing. After pregnancy the gland returns to its previous condition. 

Blood Supply. -The arterial .supply of the brca.st is derived from 
three main sources: (1) The anterior intercostal arteries, branches of 
the internal mammary, which perforate the intercostal muscles and 
supply them and the mammary gland; (2) the perforating branc^hes of 
the intercostal arteries, and (3) the long thoracic, which anastomoses 
with tlie other two. 
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Around the base of the nipple there is afi anastomotic circle of veins 
called the ^^circulus venosus/^ from which larj^e veins transmit the blood 
to the circiimfcren(?e of the f^land. Thence it is carried to the larf!:er 
venous trunks corrcispondin^; to the arterial supply. 

Nerve Supply. The pi-irndpal nerve supply is derived from branches 
of the intercostals and filaments of the external and internal anterior 
thoracics and the posterior thoracic nerve. 

TIh‘ anatomy of the lym[)hatic supply of the mammary re^i;ion will 
l)e discussed under (.'ancer of the IJreast, with especial reference to the 
avenues of extension of the carcinomatous process. 

CONGENITAL ANOMALIES. 

Anomalies and defects in the structure of the mammary ^rland are 
due to arrested develoj)ment or to a reversion to primitive types. This 
may take place at any staj^e of its evolution. These defects have l)een 
observed in males as well as females and may involve one or both breasts 
in tli(‘ same individual. They have been observed not infrequently 
in association with otlun- malformations — c. tj., of the ^^enitalia. pectoral 
muscles, chest wall, and in acephalic monsters. 

Amastia. — If the arrest in development be^xins early, l)efore the 
third month In utvro, it may rcsidt in complete absence of the ^land. 
This may be unilateral or bilateral. J^oth arc of extremely rare oc(*ur- 
rence. 

Polymastia. — On the other hand, and 0(*curring with much greater 
fre(iuencv, is the presence of a plurality of milk glands, more or less 
developed. These accessory glands, when present, are found most often 
al)f)ve the level of the umbilicus along a line drawn from the axilla to 
the groin, the “milk line,” and are apt to occur in pairs. They have 
b(?en ()l)S(‘rved in other localities, “mammie erraticie,” c. f/., the middle 
line anteriorly, axilla, hi]), thigh, buttock, back, abdomen, vulva, etc. 
In a very few instances they have been found springing from the inner 
wall of dermoid cysts of the ovary. Their most frequent site is about 
S cm. below and intermd to the normal breast. The majority of the 
so-called axillary mainnue in the female are in all probability siini)ly 
extensions or secpiest rations from the true l)reast. 

These supernumerary mamma' vary greatly in size, shape, and his- 
tologic structure. Some contain the merest rudiments of glandular 
tissue and are functionless, while others are well developed and may 
even secrete milk. In some cases the nipple alone is present without 
demonstrable gland tissue, in others the aberrant gland is either without 
a nipple or it may be furnished with more than one. 

it is an interesting fact that the occurrence of neoplastic changes in 
true supernumerary breasts is almost unknown, only one or two doubt- 
ful cases having been so far reported. 

The only treatment to be advised is excision of the superfluous 
structures, if for cosmetic or other rea.sons it ai)|)ears to be indicated. 

Micromast ia. — When the arrest in development is incomplete, 
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there results a small imperfectly formed j^land. It may affect one or 
both glands, and when so affected they are found to be functionless. 

Athelia. — The nipple is the seat of developmental disturbances 
similar to those which are observed in the breast. When this arrest 
occurs early and is com|)lete, we have entire absence of the organ — 
athelia. When it occurs later and is only partial, minor degrees of 
malformation are the result. These are of comparatively frequent 
occurrence and manifest themselves in the form of small, flattened, de- 
pressed, or inverted nippies. 

Polythelia. — Supernumerary nipples are relatively common and 
are found with greater frequency in the male than in the female, in the 
proportion of 2 to 1. The number of these additional structures may 
vary from one to as many as eight. The deformity may (consist only of 
a bifid condition of the nipple, two nipples surroundeil by one areola, 
multiple nipples attached to the same breast, or they may be found in 
parts more or less remote from the normal situation. 

The only treatment to be recommended is excision. 

ATROPHY. 

In addition to the congenital defects and atrophies of the mammary 
gland which have been referred to, certain pathologic atrophies due to 
the effects of traumatism and disease arc also met with. Severe injuries 
or inflammations at or soon after birth have been observed to result in 
partial or complete arrest of development of the gland. 

Senile Atrophy. — At the menopause the parenchyma becomes 
atrophied, giving place to the outgrowth of fibrous stroma and fat, of 
which in old age the breast proper is almost entirely comj)osed. The 
microscopic picture of a senile breast shows little else than fibrous 
tissue and fat, the latter appearing occasionally in excessive quantity, 
with only here and there a duct, and at rare intervals a few acini. Tlie 
remaining ducts and glandular elements are prone to undergo cystic 
degeneration. 

HYPERTROPHIES. 

Enlargements of the breast other than those associated with inflam- 
matory or neoplastic formations are congenital, physiologic, or 
pathologic. 

Congenital. — At birth there is little or no difference to be found 
in the sexes in the structure and appearance of the breast. Some 
more or less imperfectly developed ducts and acini may always be found 
surrounded by loose connective tissue and fat. This during the first 
few days after birth undergoes rapid formative changes and cell prolif- 
eration in the ducts, and may occasionally hypertrophy and secrete 
a colostrum-like fluid. 

Occasionally associated with precocious sexual development, hyper- 
trophy of the mammary glands has been noticed in young infants. 

Physiologic. — Up to the period of puberty there is no appreciable 
difference in the development of the mammary structures in the two 
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sexes. After this time in the male developi^ent ceases. In the female, 
on the other hand, the development is gradual and continuous until 
the function of menstruation has become well established. Still more 
marked hypertrophy is observed during pregnancy, and the acme of 
development is reached during lactation 

Diffuse Hypertrophy.— Pathologic. — This is a relatively rare 
condition. Diffuse hypertrophy is always bilateral. Although in- 
stances of unilateral enlargement have been reported, it is quite likely 
that a more careful study of the removed tissues would have shown 
them to have been fibro-adenomata. Two varieties of this affection 
have l)cen described: (1) Virginal. (2) During gravidity. The latter 
is the less common of the two. 

Little definite is known as to the etiology of this form of mammary 
hypertrophy. Race, heredity, climate, and hygienic conditions appar- 
ently are not factors in its production. Puberty, pregnancy, and 



Fig. 329. — Diffuse Hyperthophy of Female Breast. 
(JohiLson’s case.) 


probably menstrual disorders are the only factors which exert any 
recognizable influeiure in the production of the disease. 

(1) Vmjinal hj/pcrtrophi/, of which 31 cases have been reported, 
usually begins about the time of puberty or a little later. The onset 
may be acute, but, as a rule, is slow and the increase in size gradual, 
covering a period of several years. Acute exacerbations may be 
observed from time to time. They are frequently associated with 
menstruation. The occurrence of pregnancy has not affected mate- 
rially the course of the disease in those few cases in which it has been 
observed, but the secretion of milk is usually faulty or does not take 
place at all. 

(2) H jipertrophjj during Gravidity , — Of this variety 13 cases have been 
reported. The onset may be acute and the increase in size is in every 
instance rapid, since the enlargement reaches its acme by the end of the 
pregnancy and frequently wholly disappears after parturition. The 
breasts may or may not enlarge again with each succeeding pregnancy. 
As a rule they do. The enlargement may not appear at the first preg- 
nancy, it has been observed to develop after the eighth pregnancy. 
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The size of the hypertrophied breasts attained in some cases is 
colossal. They have weighed as much as SO pounds after removal, and 
by their very size have proved a menace to the comfort and health of 
their possessor. In virginal hypertrophy the duration is indefinite. 
In gravidit}'. hypertrophy may terminate with the pregnancy. 

A section through the hypertrophied breast shows a smooth, white 
and glistening surface. There is present no special vascularity, no 
cyst formation. The tissues are firm aiul resistant. The subcutaneous 
fat is atrophied. Here and there can be seen sections of dilated ducts 
and evidences of parenchyma. 

Microscopically the hypertroph}" is seen to be due chiefly to the 
growth of young connective tissue, but there are also evidences of cell 
proliferation and hypertrophy in the parenchyma as well. 

Treatment. — Palliative measures in the way of supporting bandages 
are indicated. In the virginal form amputation is the only hope of 
relief; it can be done in two sittings or both breasts at the same time. 
In the gravidity variety relief may be expected at the termination of the 
pregnancy, which may have to be artificially induced in aggravated cases. 

CHRONIC CYSTIC MASTITIS ( Kc^enig), CYSTIC DISEASE OF THE BREAST 

(Reclus),CYSTADENOMAOFTHE BREAST (Schimmelbusch), ABNOR- 
MAL INVOLUTION (Warren), SENILE PARENCHYMATOUS HYPER- 
TROPHY (Bloodgood). 

As indicated by the multiplicity of names that have been suggested 
for this most interesting and important condition, there still remains 
a great diversity of opinion as to its pathology. The earlier observers, 
especially Koenig, believed it to be of inflammatory origin. Later 
writers, notably Schimmelbusch, attribute the process to an actual now 
growth associated with the formation of cysts. More recently it has 
been considered, especially by American authors, to be a definite 
parenchymatous hypertrophy, a product of al)normal involution. 

As pointed out by Bloodgood, it makes little difference for practical 
purposes which it is, so long as its clinical picture is recognized and its 
great tendency toward malignant degeneration clearly understood. 
The important facts to be Ijorne in mind in a consideration of the 
pathology of this condition are these: It is a lesion of the senile breast 
beginning at or a short time before the menopause, in women l)etween 
forty and fifty years of age. It is observed only during the cancer 
period and the possibility of malignant disease must, therefore, always 
be borne in mind. 

Pathology. — The pathologic picture is not a constant one, several 
types of the growth having been described: 

(1) The distinguishing feature of the first type is the presence of 
smooth-walled cysts. They are usually multiple and of larger or 
smaller size. Their walls are lined at first by one layer of low columnar 
epithelium. Later, as the pressure from the retained secretion increases, 
the epithelial lining disappears. The fluid contents of these cysts is 
usually turbid and of greenish or brownish color, never bloody. 
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(2) In this variety the lireast has recently been the seat of a sub- 
acute inflammation. Hoth the parenchyma and periglandular connect- 
ive tissue exhibit evidences of a low-grade inflammation. 

(3) This type is more distinctly adenomatous in character. Here 
both the glandular acini and the cysts are found filled with masses of 
cells due to cell proliferation from the walls or to a papillary outgrowth 
simulating an adenoma. 

On fresh section (2) and (3) present a very similar appearance. 
The picture suggests that of fibro-adenoma, except that the process is 
diffuse and not encapsulated. The chief changes observed are dila- 
tation of the ducts and acini. Papillomatous ingrowths are also 




Fir!. - Sknmt.e Pa wENriiYMATora Hypertrophy Becoming Ahenocarcinoma. (Bloodgood.) 
Atl, Adenocystic areas; A', adeiioeareiiioiiiatous nodule; .V. breast, first stage of hypertrophy; 
(', cyst in fibrous portion of breast. 


frequently present. The interlobular connective-tissue stroma is well 
marked. , 

(4) This is the transition stage from the adenoma to the carcinoma. 
The pathologic picture presented cannot be distinguished from that of 
adenocarcinoma. 

The importance of the early recognition of this condition is very 
great. The more nearly the anatomic picture corresponds to the 
adenomatous type the more likelihood of the later cancerous devel- 
opment. The more marked the cystic development and the larger the 
cysts, the less tendency there seems to be to the formation of cancer 
(Bloodgood). 

The presence of localized areas of hypertrophy existing in one or 
both glands where atrophy is normally to be expected is typical of this 
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aflfection. Together with this hypertrophy is frequently associated 
an ectasia of the ducts and acini, wliich leads to the formation of (^ysts. 

The clinical picture, like the pathologic, is not always easy to 
recognize. The disease may occur at any time of life, but it is observed 
more frequently at or al)out the menopause. One or both breasts may 
be affected. If found in youn^ women, they arc apt to be single or 
childless or who have not nursed their chihlren. It rarely if ever occurs 
during lactation, but, as a rule, some years later. Previous mastitis 
seems to be a predisposiiifi; cause. 

The greater part of the breast may be involved or oidy circumscribed 
portions of it. The affected portion of the breast ‘»:ives tlie impression 
to the examining]: finjrers of a more or less well-detined mass, moderately 
firm and hard, not closely attached to the skin or fascia, not red, l)ut 
rather tender to the touch and at times j)ainfid, particularly durin<]; 
menstruation. There is no retraction of the nipple and rarely dis- 
charsre therefrom, and no atrophy of the fat. The axillary glands may 
l)e enlarged, but are soft and show no metastases except in advanced 
cases. 

Treatment. —The treatment should be influen(*ed by the fact 
that in a large proportion of these cases, estimated at from 10 to 50 
per cent, by various authors, carcinoma sul)se(iuently develops. 

The condition is at first clinically benign and may remain so for 
years, but there is always, especially in the proliferating adenocystic 
type, the latent tenden(‘y toward malignancy. It is safer, therefore, 
always to excise the entire breast or both of them when tlie trouble is 
l)ilateral. Partial excision, ex(‘ept in selected case's where only one or 
two cysts are present, is not to be advised. Medical treatment is of 
no avail. A few cases have l)een o])served to su))sido spontaneously. 
When there is a single cyst, aseptic aspiration has not seldom effected 
a cure, l)Ut is not to be recommended as a routine practice. 

AFFECTIONS OF THE NIPPLE- 

Inverted Nipple. Retraction of the nipple may f)ccur as a con- 

genital deformity. It may result from injury or disease, i. c., the 
pressure of the clothing, carcinoma, abscess, etc. It is one of the chief 
causes of eczema, fissures, and abscess of the ))reast, on account of the 
difficulty which the child has in nursing, thus j)roducing trauma. This 
condition is of importance in the etiology of certain affections of the 
breast. 

Inflammation of the Nipple. — Excoriations, cracks, and fissures 
constitute by far the greater number of the inflammatory affections 
of the nipple and areola. They cnanir most frecpicntly during 
lactation as a result of lack of cleanliness. As a result of such lesions 
small abscesses, which are often multiple, may form in the areola. The 
burning, itching, and pain produced by these conditions are often 
severe and out of all proportion to their size. Keeping the nipples dry 
and clean, together with the use of an artificial nipple or discontinuing 
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nursing altogether, are usually suffieieut tn luring about a prompt cure. 
Deep fissures which persist for any length of Limr» should be cauterized 
with silver nitrate. 

Eczema of one or both nipples may occur independently of preg- 
nancy and lactation. The symptoms and treatment do not differ from 
eczema elsewhere. The chronic forms may be difficult to differentiate 
from Paget \s disease. 

Tumors of the Nipple and Areola.— Sebaceous cysts originating 
in tlie glands of Montgomery arc the most frequent tumors in tliis 
region. Papillomata, angiomata, etc., are occasionally met with in 
this situation. They are easily recognized and should be treated as 
similar growths elsewhere. 

Paget’s Disease of the Nipple. — See Carcinoma of the Breast. 

AFFECTIONS OF THE INTEGUMENT OF THE BREAST. 

The skin and siil)cutaneous tissue overlying the breast are subject 
to the affections common to the integument of other parts of the body. 
There is no special affection incident to the dermal structures of this 
region that ocaairs with unusual frequency. 

Among the diseases which have been ol)servcd to occur in this 
region and which one may be called upon to diagnose are erysipelas, 
herpes zoster, scabies, chancroid, lupus, keloid, lipoma, fil)roma, nieviis, 
etc. 

In the examination of these cases if proper care is taken to observe 
that the affection does not involve the breast itself, mistakes in diagnosis 
may frecpiently 1)C avoided. 

FUNCTIONAL DISTURBANCES. 

Galactocele. — A cystic enlargement of one of the milk-ducts due 
to ol)struction or ol:)literation, complete or partial, is a rare affection. 
It develops almost invariably in connection with lactation, although 
in rare instances it has been observed to make its appearance either 
before or long after a pregnancy. The contents of the cyst are at first 
pure milk. Later, owing to the absorption of the fluid contents or to 
clinical changes, it may become thick and creamy, cheesy, or oily in 
character. 

Microscopically it is found to be composed almost entirely of fat 
globules. The consistency of the tumor depends upon the nature of the 
contents — if fluid, fluctuation is present: if semisolid, it may be absent. 
The tumor may be single or multiple, more often the former. They 
rarely attain large size, although enormous proportions have been 
reached in a few instances. As a rule, they are found beneath the areola 
near the nipple, although they have been found in other portions of the 
breast and deeply seated. They make their appearance rather suddenly 
without any inflammatory changes and with little pain or tenderness. 
Examination reveals a rather small, smooth, round, or ovoid swelling, 
compression of which may cause milk}^ fluid to exude from the nipple, 
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but this is iincoiiinioii. 'Piic skin over it is not adherent. It can be 
freely moved die pectoral fascia beneath. The surrounding 

breast tissue is not infiltrated. The tumor may ])ersist for years, ^ivinf,*; 
little or no discomfort, as in a case I have recently oliserved. 

It is probable that the process is the result of primary obstruction 
and secondary distention of the milk-ducts due to retained secretions, 
but there may be rupture with extravasation of the contents in extreme 
cases. Inflammation, abscess, ulceration, and su})puration with the 
formation of persisting milk fistuhe have been ribserved to develop in 
the course of the troulile, but are infrecpient complications. 

Aspiration of the contained fluid or aspiration with injection of 
iodin are not to lie recommended. Incision with sulisequent packin^j; 
of the cyst cavity with iodoform ^auze in selected cases may be admis- 
sible. Excision of the entire cyst wall with immetliate suture of the 
wound will ^ive the best results in the majority of cases. Amputation 
of the entire breast is not seldom required. 

Neurosis, Mastodynia, Irritable Breast. — It occasionally liappcns 
that youn^ adult women are the sulqects of periodic* pains in tlie 
breast, more or less intense. At puberty, during menstruation, and 
at the l)e.^innin.i2: of pref^nancy are the times when these disa^ireeablo 
.sensations are most pronounced. Rarely the disturbance amounts to 
intense pain. Objectiveh", there is little or nothing to be made out. 
Subjectively, the symptoms may vary from slight hyperesthesia to 
agonizing pain, which may be confined to a small area or may involve 
the whole .side of the thorax and the arm. One or l)oth l)reasts may 
be involved and the pain and hy])eresthesia may be so intense and 
persistent that nothing short of amputation of tlie entire brea.st will 
avail, as in a recent case of my own. Palliative treatment, local and 
hygienic, should always lie tried. Resection of the affected nerves 
may prove efficacious. When other diseases are present — c. cy., gout 
or rheumatism — appropriate treatment should be instituted. 


MASTITIS. 

The mammary gland is the subject of inflammatory changes which 
differ little from similar changes in other structure.s. Different cla.s- 
.sifications have lieen made with reference to the various periods of 
life at whi(.*h the inflammations occur: to the cause, to the structures 
involved, to time, acute, chronic, etc. It is frequently impossible to 
differentiate the one from the other. Indeed, for practical purposes, 
it is not always necessary to do so. 

Mastitis Neonatorum. — As has been previously pointed out, the 
lireasts of the newborn of both sexes are subject to hypertrophy and, 
frequently as.sociated with this, they may also be the seat of inflam- 
matory changes. The condition is of little importance and usually 
re.solves in a few days unle.ss the affected breast is manipulated or 
irritated, in which case it may go on to suppuration, when it should 
be treated as any other abscess. Local applications of soothing lotions 
or ointments are usually all that is necessary. 
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Mastitis Adolescentium. — A similar condition is observed now 
and then in boys and girls at puberty. 

Chronic Interstitial Mastitis. — Rarely there has been observed 
a very (chronic form of inflammation whhdi manifests itself at about the 
time of the menopause or later. This is characterized by atrophy and 
firm fibrous infiltration of the gland and overlying fat. It resembles 
very closely the atrophic form of scirrhous cancer and it is not unlikely 
that mistakes in diagnosis have been made. In this condition, which 
is certainly extremely rare, the main point is the diagnosis. In case 
of doubt, excise as in candnorna. Palliative treatment is of little avail. 

Lactation Mastitis. — This is by far the most common variety, 
occurring in 6 per cent, of alt lactating women (Guleke). It is found 
in all grades, from a simple retention of secretion, ‘'the caked breast,” 
to intense and even fatal suppuration. 

Stagnation Mastitis Caked Breast *’). — This form is gener- 
ally met with toward the end of pregnancy and in the eai’ly part of 
lactation. It involves a portion of the gland only, having its origin 
usually in a singK'^ lobe which becomes indurated and knotted. There 
is tenderness, with little pain. Constitutional disturbances are slight. 
Retention of the secretions seems to l)e the primary cause of the trouble. 
Prompt recovery usually follows the institution of measures directed 
toward the relief of this retention, such as a properly applied supporting 
and comi)rcssion bandage, the emptying of the breast by skilful massage, 
or the use of the breast-pump. If resolution is not brought about 
speedily, suppuration takes place and wc have the next and by far 
the most common form, iiamel}" — 

Pyogenic Mastitis. — This variety is due to the presence of 
l)yogenic organisms in the tissues of the breast and is almost invariably 
accompanied by suppuration. In the great majority of instances this 
form of mastitis is found in the lactating breast, but other specific 
infections of tlie non-lactating breast have been observed — e. g., those 
occurring in the course of typhoid fever, tuberculosis, osteomyelitis, 
specific or otherwise, of the underlying ribs, traumatism, etc. The 
usual avenue of infection is through the nipple and ducts, but the 
infccdioii may spread from the surrounding structures, e. g,, the sub- 
areolar space and the sebaceous and other glands of that vicinity. 

The process may extend to the deeper structures of the breast, in 
fact, it may involve and even destroy the entire gland or, in favorable 
cases, it may resolve and leave the gland structure and function unim- 
paired. 

It is accompanied by the usual signs of suppuration, local and 
constitutional. The process tends toward central softening and spon- 
taneous opening, but it should never be allowed to reach this stage. 

Treatment. — The value of early and free incision as a conservative 
measure cannot be overestimated. The tendency is always toward 
doing too little, and so the infective process travels from one lobe to 
another unrelieved, until the whole gland may be practically destroyed 
and the patient's life jeopardized. Recently the method of treatment 
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of acute infection by hyperemia, as suggested by Bier, has been applied 
to this condition with excellent results. 

Incisions into breast tissue should always radiate from the nipple 
like the spokes from the hub of a wheel, thus avoiding cutting across 
the ducts. It is a good plan, where the abscess is a large one, to make 
one or more incisions over the fluctuating area and another at the most 
dependent portion. Drains should then be passed through, connecting 
the various openings. This is especially indicated in those large abscess 
cavities where the jius is between the gland and the pectoral muscle 
{subftni tumor If absci\ss). The finger should be introduced into the 
various incisions, the tral)cculie broken down, and the pus cavities made 
into one large one. Upon the promptness and thoroughness with which 
the original operation is done depends in large measure the subsequent 
degree of usefulness of the gland. 

Unresolved areas of chronic inflammation persisting for long j:)erio(ls 
of time are prone to cancerous degeneration and should always be 
regarded with suspicion. 

After incision, compression and support arc always grateful to the 
patient and are of undoul)ted therapeutic value. 

The breasts during pregnancy and lactation are particularly immune 
to disease. Infection is the single exception to this rule. Obscure 
affections of the breast oc(!urring during the period of functional activity 
are, prima facie^ inflammatory in character. JOxceptions to this rule 
are, of course, observed at rare intervals. Carcinoma was observed to 
develop during lactation in l)ut 2 per cent, of cases in Halsted’s clinic. 
Deep-seated infections in the parenchyma of the l)rcast occurring soon 
after parturition may be accompanied by few if any local symptoms, 
while the constitutional disturbance, fever, chills, etc., may be great. 

Postmammary Abscess. — When mastitis goes on to suppuration 
the absce.ss is found, as a rule, pointing anteriorly in the central zone 
of the gland. Occasionally, however, it may point and nipture pos- 
teriorly, the pus pre.senting itself in the submarnmary tissues. 

Absce.sses may occur l)ehind the breast as a result of injury or 
extension of an inflammatory procress from neighboring structures, e. <)., 
the extension of an empyema through the chest wall, osteomyelitis of 
the ribs and cartilages, tuberculosis of the ribs, tyj)hoid periostitis, etc. 

Treatment. — In opening a postmamrnary abscess the incision 
should be made at the lower edge of the breast and free drainage estab- 
lished there. If the abscess originates in the chest wall, as the residt 
of tuberculosis, typhoid fever, etc., appropriate treatment for that 
particular affection should be carried out. 

Tuberculous Mastitis.— (See Vol. I., p. 652.) 

Syphilitic Mastitis. — ; Syphilis of the breast (see Vol. I., p. 715). 

Actinomycosis. — This is one of the rarest diseases of the breast, 
but has been observed in a few cases. It may occur as a primary or 
secondary affection. It is most often mistaken for tuberculosis. The 
diagnosis is established by finding the actinomyces in the discharge 
from the sinuses. 
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Thorough extirpation of the infected tissues, together with the 
administration of iodid of potash and sulpliate of copper, are to be 
recommended. 

WOUNDS AND CONTUSIONS OF THE BREAST. 

Injuries to the tissues of the mammary gland heal quite as readily 
as those of otlicr structures, as is shown l)y the rapid repair observed 
in wounds inflicted by the surgeon's knife. 

Contusions may be followed by more serious consequences. The 
effusion may become infected and be followed by mastitis and abscess 
formation. There is a deeply rooted conviction in the minds of the 
laity as well as of many medical men (which belief is hardly substan- 
tiated by tlie factsj that trauma of this sort not infrequently predisposes 
to the subseciuent development of cancer. The treatment is the same 
as for contusions elsewhere, treating the sinus as we would any other 
discharging wound. 

MILK FISTULAE. 

Chronic sinuses, which discharge milk in larger or smaller quantities, 
have l)een oljserved as the result of trauma inflicted dui‘ing lactation, 
such as stab wounds, contusions, al)scesses, etc. These are best treated 
by terminating the lactation as speedily as possible, combined with 
the usual surgical measures. 

FOREIGN BODIES. 

I have recently removed from the left breast of a young woman the 
pointed lialf of a j)roken needle, which she asserted had been swallowed 
by her some three years previously and forgotten. 

Other foreign bodies, such as sequestra of bone, splinters of wood, 
etc., have been removed from the substance of the breast. 

BENIGN TUMORS. 

The general characteristics distinguishing a benign from a malignant 
tumor are as follows: A benign tumor is encapsulated, freely movable 
on the surrounding tissues, not associated with any changes in the skin, 
such as retraction or dimpling, nor atrophy of the overlying fat, and 
no metastases. They are more apt to be multiple than the malignant 
growths and pain is a more prominent feature. They occur at an 
earlier age than the malignant growths and they are apt to be of rather 
softer consistency. A discharge from the nipple, unless it is bloody, 
is significant rather of a benign swelling. The following are the most 
common varieties. 

Angioma, Nsevus. — The breast and its overlying integument 
may be the seat of vascular tumors involving a part or, in very rare 
instances, the whole of the mammary gland. These afTections are 
relatively rare, and when they do occur manifest themselves, as a rule, 
at or soon after birth, presenting the characteristic appearance of 
similar tumors elsewhere. 
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Papillomata, moles, and other excrescences from the skin 
covering the nipples and breasts have l)een reported from time to time, 
but their presence in this locality is purely adventitious and of no 
significance. 

Lipoma of the breast proper is one of the rarest of tumors. 
Hypertrophy of the fatty capsule or a great increase in the fat sur- 
rounding the breast in senile and other conditions are very frequently 
met with and should be differentiated from true lipoma. 

The same physical characteristics are found present in lipoma of 
the breast as are observed elsewhere — c. </., lobulation, soft semifluctuant 
consistency, and rather loose attachment to the surrounding structures. 
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Mixed Tumors of the Breast. — In the -mammary gland at 
rare intervals have been observed tumors containing structures not 
found in the normal breast. These are analogous to and resemble 
very closely the mixed tumors of the parotid. Histologically their 
structure is very diverse and peculiar. The origin of these tumors is 
very probably from embryonic intraglandular inclusions. They are 
clinically benign, as they are invariably encapsulated and resemble 
very closely the common benign tumors of the breast. 

A correct diagnosis is almost impossible without a histologic exam- 
ination. They may occur at any time from puberty to old age. 
Amputation of the entire breast, but not of the muscles or axillary 
glands, is to be advised in every case where the tumor has shown any 
signs of special activity. 

Calcification of the Breast. — A unique case of calcification 
of the walls of an abscess cavity in the breast of a young negress has 
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recently been reported by Thayer. The abscess developed in the 
course of a severe typhoid fever, sub.sequent to the administration of 
large doses of calcium lactate by the mouth, and the injection of 500 
cc. of a 1 per cent, calcium chlorid solution into the submammary 
tissues. The abscess cavity was incised and packed with iodoform 
gauze. The subsequent deposition of calcium salts in the walls of the 
abscess was thought to be due to the chemical a(*tion of the iodin in 
the iodoform gauze combining with the calcium in the tissues. Calci- 
fication has been observed in the walls of simple cysts of long duration 
and also in old adenofibromata. 

Fibro»adenoma. — Although a few cases of so-called pure fibromata 
and adenomata of the breast have been recorded in literature, accom- 
panied in a few instances by the report of the microscopic findings, 
VOL. Ill— 37 
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still their existence has been tloubted by many (competent authorities, 
notably Billroth and Schimmelbusch. 

It is probable that in every instance there is an increase in both the 
fibrous and glandular elements, now one predominating and a^ain the 
other, but never the one to the total exclusion of the other. It is very 
important in the examination of these tumors to study the whole tumor, 
center as well as periphery, for it not infreciuently happens that the 
different parts of the same tumor show the lil)rous and glandular 
elements present in varying proportions. These macroscopic and 
microscopic conditions "ive rise to certain characteristic clinical phe- 
nomena, and to these differin;^ pictures have been * 5 iven from time to 
time different names and different names by different authors for the 
same condition. Hence there has arisen a great multiplicity and 
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confusion of terms in designating the various benign tumors of fibrous 
origin. 

As a matter of fact these sharp differentiations interest tlie pathol- 
ogist far more than they do the clinician. The main consideration 
should always be the pn^per decision of the (piestion as to the bcnupiancj/ 
or malifjnancff of the particular tumor under consideration; and toward 
this end all the energies of the clinician should be directed. It is 
extremely difficult to make a satisfactory classification of these growths, 
but, in general, they may be divided into two main classes: (a) Those 
in which the fibrous stroma elements predominate, and (5) those in 
which the glandular epithelial elements are in excess. Of these two 
classes, those tumors comprising the former, the' fibrous variety, are 
in the majority. Indeed, next to carcinoma, they are found more 
frequently than any other tumor of the breast. 

Intracanalicular Myxoma. — The particular structure forming 
the basis of this neoplasm is that peculiarly hyaline myxomatous 
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fibrous tissue which immediately surrounfls the ducts and acini of the 
glands. It is distinctively a tumor of the young breast, occurring most 
often in women between the ages of fifteen and thirty. It is not infre- 
quently multiple and may be bilateral. The tumors are of slow or 
intermittent growth and, as a rule, painless. More or less well-marked 
tenderness has been complained of during or immediately preceding 
menstruation. 

They manifest themselves clinically as firm nodules, encapsulated, 
not very freely movable in the surrounding breast tissue, and not 
attached to the skin. They are irregular in outline, with here and there 
rounded bosses elevated al)ove the surface of the tumor. There is an 
indistinct sense of elasticity, amounting in some cases, usually in the 
larger tumors, to a well-defined sense of fluctuation. 

The tumor may remain \mchanged for a longer or shorter period, 
sometimes for years, or it grows slowly or intermittently. Sudden 
and rapid growth in the tumor, particularly in those bccurring in women 
above forty, should always l)c regarded with suspicion. Sarcomatous 
changes begin in this way. Retraction of the skin or nipple is not 
present, swelling of the lymph-glands is never observed unless as a 
coincidence. Redness and ulceration of the skin are only observed in 
tumors of large size and long standing. 

Pathology. - On section these tumors are found to be well encap- 
sulated. The cut surface presents a whitish rather glistening lobulated 
appearance. The individual lobules are slightly elevated above the 
surface. Clefts and spaces containing a little clear or cloudy fluid can 
readily be seen, forming here and there slight dilatations in the nature 
of cysts (Plate V.). 

Microscopically these spaces are found to be lined with epithelium 
which may show proliferation and adenocystic changes. The epithelial 
lining of the acini and ducts, however, almost always remains of one 
layer, a distinguishing characteristic from carcinoma. 

The dilated epithelial-lined ducts and spaces are seen to have here 
and there projecting into them papillomatous growths of myxomatous 
periductal connective tissue which are the especially characteristic 
feature of the histologic picture, and which give to it its name. 

Treatment. — “Any lum}) in any woman's breast is better out than 
in" is a surgical axiom which applies to benign as well as to malignant 
conditions. Excision is the safest course to pursue in every instance. 
Intracanalicular myxomata are, in their early stages, both clinically 
and pathologically benign. Unfortunately, however, a certain small 
percentage of them tend to become malignant. It is to guard against 
the possibility of this calamity that the seemingly too harsh and radical 
operative measures are to be recommended. 

In the earlier cases where the growth is small, excision of the tumor 
alone is all that is necessary. Where the tumor is larger, has markedly 
increased in size recently, involving a considerable portion or the w’hole 
of the mammary gland, it is advisable to remove the entire gland, and 
in late cases, the pectoralis major muscle. It is an interesting fact 



580 


SURGKUY OK THIO BRKAST. 


that where the tumors are multiple there seems to be less tendency 
toward malignancy than in the case of single tumors, and hence the 
treatment may be with safety correspondingly less radical (l^loodgood). 

Adenofibroma. — This tumor, like the intracanalicular myx- 
oma, is found in the young breast — i. c., between the ages of fifteen and 
thirty. It is somewhat rarer than the intracanali(‘ular myxoma. On 
palpation the growth is smooth, not presenting any bosses. It is rather 
firm and elastic. It is usually single and painless. As a rule it is 
small, but occasionally may be so large as to present the appearance 
of a true unilateral hypertrophy, for which it has been mistaken. 

Pathology. — The growth has a definite capsule and presents slight 
lobulation. On section the surface looks like that of a fibroma. 

Microscopically the growth is composed chiefly of dense fibrous 
tissue and has scattered through it slit-like ducts and acini, lined with 
proliferating epithelium. 

Treatment. — Excision of the tumor with its capsule is to l)e inva- 
riably recommended. 

Cystic Adenoma. — This is one of the rarer affections. It may 
be considered a type of intracanalicular myxoma in which the epithelial 
elements predominate. 

These tumors occur in young women, are of slow growth and long 
duration. They are usually of small size, lobulated, hard, and freely 
movable under the skin. There is no dis(*harge from the nij)ple. 

. Pathology. — Tliey are definitely encapsulated and l()l)ular, and 
cysts can frecpiently bo seen .shining through the cai)sule. On cutting 
into such a growth numbers of cysts of various sizes are seen, surrounded 
by hypertrophied glandular tissue resembling the lactating breast. 
Some of the cysts, esf)ecially the larger ones, contain papillary ingrowths. 
Keibel states that about 10 per cent, of the.se growths undergo malignant 
degeneration (Plate V.). 

Treatment.— Excision of the growth is all that is necessary in 
most ca.ses. 

CYSTS. 

Cysts of the mammary gland may be classified as follows: 

Retention cy.sts (see Gahurtocele). 

Simple cysts. 

Cysts with intracystic papillomatous growths. 

Dermoid cy.sts. 

Hydatid cysts. 

Cancer cysts. 

Cysts developing in malignant growths. 

Simple Cysts. — As a rule this form of cyst is found in connection 
with abnormal involution of the breast and is most common in women 
after the age of forty. 

They occur either singly or as multiple tumors, involving one or 
both breasts. These tumors are more common in breasts which have 
never lactatecl. They compose about 50 per cent, of all tumors in 
such breasts. 
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Symptoms. — Pain is usually a prominent symptom, especially if 
the tumor is of rapid growth . There may 'be a discharge from the nipple, 
but this is rare. If the cyst is near the surface, it can usually be made 
out as such on palpation, but when it is situated deeply in the breast 
tissue the only thing to be made out is an area of induration. Fluctua- 
tion may be felt in the superficial cysts, but often they are very tense 
and hard and give the impression of a solid growth. The outline is 
round and regular and the surface smooth. There is no atrophy of the 
subcutaneous fat and no retraction of the nipple unless the cyst has 
become inflamed, in which case retraction of the nipple may be present. 

Pathology. — Macroscopically these cysts are of a bluish color, and 
one generally finds other smaller ones scattered throughout the breast. 

Microscopically the thin walls of the larger cysts are composed of 
fibrous tissue. Their surface is smooth and glistening. The smaller 
cysts are lined by one or two layers of low columnar epithelium. The 
ducts are found to be dilated and show epithelial hyperplasia. The 
breast tissue surrounding the cysts presents areas of parenchymatous 
hypertrophy. Relative to carcinoma, this cyst formation in connection 
with senile parenchymatous hypertrophy is followed in a large percent- 
age of cases by adenocarcinoma. 

Treatment. — Single cysts may be excised together with an area of 
breast tissue if there is no evidence of infiltration in the wall and the 
contents are not l)loody. If multiple cysts are present it is perhaps 
better to remove the entire gland, in view of the tendency toward 
malignant degeneration. Simple tapping of the larger cysts has been 
advocated by a number of surgeons, notabh^ Abbe. Cures by this 
method have been recorded. It is applicable, however, only in the 
case of large cysts, and McGraw and others have reported cases in which 
aspiration of cysts has been followed by the development of cancer. 

In doubtful cases no rational objection can be raised to a properly 
executed exploratory incision. 

Warren has elaborated a method of plastic resection of the mam- 
mary gland which possesses many commendatory features. 

Through the so-called Thomas'’ incision he removes a V-shaped 
portion of the gland containing the cyst or tumor and makes, where 
necessary, exploratory radiating incisions through the remainder of the 
gland substance. Through a somewdiat exaggerated “ Thomas” incision 
the lower border of the pectoralis muscle is freely exposed and the dis- 
section is carried through the loose connective tissue in which the 
mammary gland lies. 

The breast is next jeflected upward and inward, exposing the 
posterior surface of the gland. If cysts are present they are readily 
observed and removed through a V-shaped incision without opening 
the cysts. The apex of the V lies directly under the nipple. Radiating 
from this point, incisions can be carried into the gland tissue, exposing 
and bisecting all small cysts. After arresting the hemorrhage from 
the larger vessels, the V-shaped defect is repaired by two rows of catgut 
sutures, one along its anterior border and one along the posterior. 
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The glands should next be anchored to the subjacent pectoral muscle 
at its outer edge, and still another row of sutures is advisable to hold 
together the deep layers of the superficial fascia before (dosing the outer 
edges of the wound. 

The dressing should be applied in order to produce lateral compres- 
sion of the two hemispheres. Warren has devised a special bandage 
for this purpose. 

This incision is applicable for exploration of the breast in all cases 
where benign tumors are present. 

Forcible massage, which has from time to time been recommended 
for the removal of cystic tumors of the l)reast, while undoubtedly 
efficacious in some cases, has in it too many possibilities of evil for 
general adoption. 

Cysts with Intracystic Papillomatous Growths. —This form 
of cyst is much rarer than the simple cyst, and clinically differs 
little from it. 

In the majority of cases these patients consult the physician on 
account of a discharge from the nipple. This is the characteristic 
symptom of this form of growth and may be slight in amount or (|uite 
profuse. It is serous in character, generally blooch' or l)lood stained. 
On palpation of such a breast one finds near the nipple a mass which 
usually can be made out to be cystic, at times elongated toward the 
nipple. 

These growths have been known to exist for various lengths of time, 
from a few months to ten to fifteen years. Ill has observed sponta- 
neous disappeararu^e in some cases. 

Although these cysts may remain benign for long periods, they have 
a tendency to become malignant, as shown by the fact that about 50 
per cent, of those observed at the Johns Hopkins Hospital had undergone 
carcinomatous changes. 

Pathologically one finds a cyst with a papillomatous ingrowth from 
the wall. It may be small or it may entirely fill the cyst. The fluid is 
almost always bloody. 

Microscopically the papillomata are found to be composed of out- 
growths of connective tissue surrounded by one or more layers of pro- 
liferating epithelium of the ductal type. Infiltration of the surrounding 
breast tissue is observed only after carcinomatous changes have taken 
place. 

Treatment. — The entire brea.st should be removed in all cases. If 
the base of the papillary growtli is indurated with evidence of infiltration 
of the surrounding breast ti.ssue, then the complete operation for cancer 
should be done. 

Dermoid Cysts. — It has been que.stioned by some authors whether 
any undoubted case of dermoid (yst of the breast has ever been observed. 
Williams states that while they are exceedingly rare, a few cases can 
be collected from the literature. 

Treatment.— Here, as elsewhere, the cyst should be thoroughly 
extirpated, if possible, without rupturing the sac, since any vestige of 
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the sac wall left behind may form the nucleus of a new dermoid. If 
small, the cyst alone should be excisedy»if large, it is better to remove 
the entire breast. 

Hydatid Disease of the Breast.— This is one of the rarest 
affections met with in the breast. Le Conte, in reporting a single case 
which had come under his observation in 1901, could find no other case 
reported in this country. 

Owing to the great rarity of the disease the diagnosis is rarely made 
before removal. In its incipiency in young women it naturally suggests 
a benign tumor. In its later stages, particularly when ol^served in older 
women, owing to its hardness, irregularity in outline, and the tendency 
to involve the skin, it might easily be mistaken for carcinoma. 

Treatment. — If seen early, excision of the tumor alone; if later, 
excision of the breast is to be advised. 

Cancer Cysts. — These will be discussed under Cancer of the Breast. 

SARCOMA. 

Sarcoma must be classed as one of the rarer affections of the breast. 
Indeed, the immunity from sarcomatous affections enjoyed by the 
mammary gland is remarkable in view of its histologic structure and 
great functional changes. The sarcoma may have its origin in the 
intralobular hyaline connective tissue, or in the denser interstitial 
fibrous stroma surrounding the lobules of the gland, or it may be a 
metastasis from a distant primary growth, e. g., the ovary, tonsil, etc. 
Instances of all of the various cellular varieties of sarcoma, e. spindle, 
round, giant, melanotic, etc., have been reported, but, with the excep- 
tion of the first named, they are of extreme rarity. 

The commonest variety of all, comprising from 2 to 3 per cent, of 
all malignant and 80 per cent, of all sarcomatous diseases of the breast, 
is that h)rm which develops from the intralobular or periductal fibrous 
tissue, a later stage of intracanalicular myxoma. 

Not all large intracanalicular myxomata become sarcomatous, but 
after they have reached a certain size the tendency toward malignancy 
is marked. The fact that so large a number (20 per cent.) of those 
involving the whole breast contain areas of sarcoma, should make one 
regard with suspi(*ion all tumors of this character which have attained 
considerable size. 

Clinically, these tumors are at first always benign. For this reason 
the diagnosis is extremely difficult and in many cases impossible before 
removal. The tumor is encapsulated, freely movable on the surround- 
ing structure, skin not attached, nipple not retracted. Pain and 
tenderness are not pronounced, but may be present periodically. The 
tumor is usually unilateral and single, l)ut may be bilateral and multiple. 

The smaller tumors are firm, rather irregular in outline, with bosses 
here and there. Later there is alw’^ays noticed a tendency toward cystic 
degeneration; this characteristic has given to them the name of cysto- 
sarcoma. The process involves the entire gland, and in neglected cases 
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may invade the underlying pectoral fascia and muscle. In advanced 
cases a red, tense, shiny condition of the overlying skin develops. The 
skin itself becomes adherent and may ulcerate, giving rise to a foul, 
fungating, ulcerating mass. The neighboring veins increase in size 
and prominence. The axillary glands may become enlarged and pal- 
pable in this stage, but rai*ely ever show metastases, the enlargement 
l)eing due to inflammatory hyperplasia. When metastases do occur, 
they are more often observed in the internal organs and skin. There 
may or may not be discharge from the nipple. 

Diagnosis. — In the earlier stages it is impossible to make a diag- 
nosis with any tlegree of certainty. Intracanaliciilar myxoma, 
adenoflbroma, cysts, and in older women even carcinoma must be 
differentiated. The age of the patient, the character and location of 
the tumor, whether single or multiple, the presence of fluctuating areas, 
absence of glandular involvement, all point strongly toward the sar- 
comatous nature of the growth. 

On fresh section and microscopically they show practically the same 
structure as the intracanaliciilar myxoma, with here and there cysts, 
sometimes of considerable size, t3''pic myxomatous areas, and also areas 
of spindle and round-celled sarcoma. 

Metastatic sarcomatous nodules have been observed in the breast 
from primary foci in distant organs, e. g,, ovary and tonsil. They 
showed the same characteristics exhiinted by sarcomata elsewhei’e. 

Treatment. — The complete removal of the breast and greater 
pectoral muscle should be practised in every case if one would be on the 
safe side. When the axillary glands are found to be involved, it is 
usually too late to obtain a cure, but their removal will probably tend 
to delay the progress of the disease and possibly, in rare instances, 
bring about a cure. 

In the case of small sarcomata the excision of the tumor with a good 
margin of healthy breast tissue may suffice, but where any doubt exists, 
the complete operation should be employed. One should never tem- 
porize nor compromise with malignant grow'ths. The final results of 
operation for sarcoma of the breast are more favorable according to 
Poulson than after cancer; 75 per cent, of the cases are free from recur- 
rence after five years. 

CARC3NOMA. 

By far the most important problems to be considered in the surgery 
of the breast are the diagnosis and treatment of cancer. In the exam- 
ination of every patient with a lump in the breast the first question 
the surgeon should ask himself should be, ''Is this cancer? Many 
things are to be considered in order to arrive at a correct answer to this 
all-important question, but in the end a positive diagnosis is generally 
possible. The diagnosis of cancer having been established, the next 
question of importance is, "What treatment shall be employed?'' 

Frequency. — It is now generally accepted that at least 8 per cent, 
of all mammary neoplasms are carcinomatous. Statistics based upon 
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the United States census of 1900 would indicate that cancer of the 
breast caused over 3500 deaths during^ that year (McConnell). This 
estimate probably falls nearer the lower than the upper limit of error. 

Etiology. — Since the cause of cancer remains unknown^ it is 
possible at this time to point out only those factors which are generally 
assumed to bear some more or less intimate relationship to its devel- 
opment. 

Age and Sex. — Approximately, two-thirds of all cases develop 
between the fortieth and sixtieth years, being more frequent (21 per 
cent.) between forty-six and fifty-one than during any other five years, 
with the average age of onset at fifty-one. It becomes progressively 
more infrequent thereafter, virtually ceasing to appear at the age of 
eighty. Slightly over 1 per cent, occur in males. 

Sexual Condition. — Only 21^^ per cent, of the cases occur before 
the menopause. In the others the average time from this period to 
the onset of the tumor is five and tw’o-tenths years. 

It has been estimated that from 50 to 80 per cent, are married, of 
these 80 to 90 per cent, have borne children, and 70 to 95 per cent, have 
nursed them. Cancer of the breast is relatively common in multiparse, 
20 per cent, having had six or more children. 

Heredity. — A family history of cancer has been reported in from 
3 to 33 per cent, of the cases, average 19 per cent. In a few well-marked 
instances there is indisputably strong family predisposition to the 
development of cancer, and at times with a predilection for the breast. 
In general, however, it seems justifiable to assume that this relationship 
is quite as casual as causal. Thus Jennings found a family history of 
cancer in 1 out of 9 cases w’here the disease in the breast w^as malignant, 
and 1 out of 7 where it was benign. 

Traumatism. — From 3 to 39 per cent, (average 14 per cent.) of 
the patients attributed their tumors to some injury. A determination 
of this relationship is usually difficult and often impossible. The 
observers who have made a point of eliminating those cases in w^hich 
injury appeared to have been only incidental, obtained percentages 
much below those actually given. Gilliam obtained a history of trauma 
in 13^ per cent, but in only ^ of 1 per cent, did the tumor arise in the 
resulting cicatrix. It is probable that an injury is far more apt to 
attract the attention to a pre-existing growth than it is to be the exciting 
cause. 

Mastitis. — Under this heading come Uvo main types: (1) The 
infectious form, associated with lactation, and (2) the involution form, 
associated with the menopause. 

(1) Acute or chronic suppurative mastitis is stated by Guleke to 
occur in 6 per cent, of all women during the puerperium. It is said to 
have occurred in 22 per cent, of women with mammary cancer, but 
Rosenstein found it had involved the affected side in but 8 per cent, of 
his cases. If, however, allowance is made for the fact that a considerable 
proportion of the women with cancer of the breast have never lactated, 
the relative frequency becomes much larger. 
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The conclusion seems abundantly justified that this affection exerts 
some more or less direct influence in the etiology, but it is probably only 
in those cases where the areas of induration persist. 

(2) The involution form is to some extent a normal concomitant of 
the menopause. Coming at the cancer age, it is commonly associated 
with malignant disease, and at times is directly causative, as observed 
by Greenough and Hartwell, Bloodgood, and others. 

Benign Tumors. — Repeated clinical observations have shown that 
a tumor, apparently possessing all of the attributes of benignancy and 
frequently of years’ duration, may siulilenly, with or without demon- 
strable cause, assume malignant characteristics. 

Pathologic investigation has demonstrated that no tumor of the 
breast so essentially concerns the connective tissue alone that the growth 
of the epithelium remains uninfluenced, and once having become 
abnormal, it may undergo malignant degeneration at any time. This 
is exceedingly rare in the periductal or intracanalicular fibromatous 
forms (thougli here sarcomatous metamorphosis is less infrequent). In 
the adenomatous types it is more frequent, and in the intracystic 
papillary varieties it occurs in nearly 50 per cent, of the cases. 

Pathology. — The fundamental importance of this subject cannot 
be overestimated, for not one essential advance has been made in the 
radical treatment of cancer of the breast that is not directly traceable 
to the laboratory. In spite of the great advances already made, much 
remains to be learned aside from the all-important question of etiology. 
For example, the relative malignancy of different tumors and their 
prognosis is still largely a matter of conjecture. 

General Considerations. — C’arcinoma mamma^ is here regarded 
as arising from the glandular epithelium of normal, accessory, or para- 
mammary tissue. The disease is at its inception perfectly localized. 
No assumption can be made as to how long this limitation persists, 
hence, so far as our knowledge goes, no carcinoma is too young not to 
have lo.st this restriction — i. c., to have already spread from its point 
of origin. 

The malignant nature of the disease is manifested by the invasion 
of surrounding tissues through direct extension or growth by continuity, 
and by transplantation or metastasis of tumor cells to more remote 
tissues carried there through the blood or lymph streams as emboli. 

Principles of Lymphatic Involvement. — It is universally recog- 
nized that cancer spreads almost entirely through the lymphatics, and 
that the lymph channels lead through lymph glands, which have a 
filter-like function. 

Oelsner has shown that certain lymph channels drain certain areas 
and terminate in certain glands. These areas are not distinct, but 
freely anastomose with similar adjacent areas, particularly through 
the finer channels or radi(des at their periphery. Should the efferent 
lymph channels of such an area become occluded, it would naturally 
follow that there will be attempted the formation of a compensatory 
circulation through the nearest area in anastomotic contact and pos- 
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scssing a free efferent vessel. Thus, the lymph collecting distally to 
the point of occlusion would come to pass in a direction opposite to 
normal, backward from larger to smaller channels, through the anas- 
tomosing networks of the radicles of adjacent areas, and finally flow 
again toward the center through unusual channels and glands. Every 
lymph channel is thus provided practically with a filter at each end, 
proximally the normal lymph gland, distally the network of lymph 
radicles at the periphery. Such filters do not always intercept embolic 
cancer (;ells. They frequently escape this first set of obstructions to 
be arrested by others beyond. 

This conception of the arrangement and behavior of the lymphatics 
will aid greatly in understanding the irregularities of metastatic dis- 
tribution observed clinically in the progress of the disease. 

Anatomic Considerations as to the Lymphatics. — Before 
attempting to describe the bearing of the pathologic upon the clinical 
aspects of the disease, a summary of a few anatomic peculiarities will 
not be out of place: 

Breast . — The usual conception that the mammary gland is sharply 
defined has been shown to be entirely erroneous by Heidenhain and, 
again more recently, by Oelsner. There are extensions of parenchyma 
outward along the ligaments of Cooper, which may reach almost to the 
papillary processes of the skin and downward to or even into the pec- 
toralis major muscle, and others projecting into the fat. 

Over the inner and lower quadrant the line of demarcation from the 
fat is fairly sharp, and the gland is more closely adherent to the deeper 
fascia, being bound down by fibrous bundles, the submammary lig- 
aments. Cancer at this location is usually destined to early and deep 
adhesions. 

Since cancer may begin in any part of the breast and since no part 
of a breast harboring a cancer may not be involved l)y the time the 
tumor is recognizable, it follows from the topography of the mammary 
parenchjmia that the lymphatics draining a very extensive mass of 
tissue are to be suspected of already containing malignant deposits. 
These include the lymphatics of more than the overlying skin, of the 
surrounding subcutaneous fat, of all the breast tissue, and of the under- 
lying pectoral fascia and muscles. 

Lymphatics . — The following summary is based upon the experi- 
mental and pathologic observations of several investigators: 

Skin . — The lymphatics of the cutis are made up of two superimposed 
networks. P>om each arise efferent trunks, leading to the axilla, which, 
however, occasionally re-approach the skin. (Oelsner thinks this may 
explain some skin metastases.) There is free anastomosis between 
the two body halves in both the deep and superficial networks. From 
the upper mesial aspect of the chest lymphatics lead upward in front 
of the clavicle to supraclavicular glands. 

Fat . — Tt is physically almost impossible to inject the lymph vessels 
in this tissue, and it is assumed that they accompany the corresponding 
blood-vessels to enter the axilla and the thorax. 
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Breast . — After urisiii^ in the substance of the gland, the lymphatics 
run toward its surface, here being fused into the efferent channels. 
The axillary are the niaiii vessels, the more siiperficdal ac(rompan3dng 
the cutaneous lymphatics, the deeper lying upon the pectoral fascia. 
Other con.stant but smaller efferent channels leave the lower surface of 
the breast, follow the perforating branches of the internal mammary 
arter3^ and emptv into the glands of the anterior mediastinum, and 
still others follow the intercostals towartl the spine. 





Fig. :W4. — Lymphatics of tiik A.xii.i.a. (Oelsner.) 

/.. Glandiil. lymph, thor. ant.; 11., Klandul. l^^'iiiph. thor. inf.; ///., kIuikIuI. lymph, tlior. post, 
s. sub^rap.; / r., fi;Iandul. lymph, tiior. sup. brachial; V., Klandiil. lynipli. thor. intorinedial; Vf., 
Klandul. lymph, thor. subjjcct. et .subclav.; v. vena siibclavia; a. n., artcria .siibclavia; pi. h., 
plexus brachialis. 


A fairl3" constant and most important lymph vessel runs from the 
base of the breast, perforates the pectoralis major, extending between 
it and the minor and upward along the chest wall below the attachment 
of the major muscle to enter the anterior mediastinum through the 
second intenrostal space. 

Muscle . — One set of 13’^mphatics runs parallel to the muscular fibers 
toward the sternum and close to its margin they perforate the inter- 
costal spaces to enter the mediastinal glands. Ludwig, Schweigger, 
Seidel, and Rotter believe that the flow of lymph in the most superficial 
part of the muscle is toward the fascia. The lymphatics of the clavic- 
ular portion empty into retropectoral glands, the manul)rial attachment 
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drains anterior to the clavicle into •supraclavicular glands. The 
muscular and deep mammary branches probably drain the pectoral 
fascia. 

(jlands . — These may be divided more or less arbitrarily into groups, 
but without much practical advantage. The real therapeutic impor- 
tance lies ill their complete removal. They extend the whole length 
of the large blood-vessels, in close relation to the vein, from the base to 
the apex of the axilla; posteriorly in the cellular tissue between the 
anterior surface of the scapula and the serratus magnus muscle; and 
mesially along the wall of the thorax beneath the attachment of the 
pectoralis major muscle close to the superior thoracic. Chains of 
glands also accompany the internal mammary perforating branches, and 
others lie between the pectoralis major and minor. Aberrant glands 
may o(*cur in many places, but are usually of less operative significance. 
The glands in the posterior cervical triangle are always liable to be 
involved from below. 

Varieties of Cancer. — Thus far consideration has been given 
to (cancer of the breast in general. Each variety has characteristics 
common to all, and each may eventually progress virtually as any 
other in its effects upon the individual. As far as treatment is con- 
cerned, a cancer is a cancer, and the same theory is applicable to every 
case, but the results of this treatment vary somewhat with the different 
forms. In other words, the prognosis varies with the malignancy of 
the tumor, other conditions being equal. 

Mammary cancers arc divisible into two main groups: Primary 
(common) and secondary (rare). 

Classification. — Pathologists have subdivided the primary 
cancers into: (1) The ordinary glandular carcinomoa (scirrhus); (2) 
adenocarcinoma; (3) colloid carcinoma; (4) cancer cysts; (5) Paget's 
disease. 

(1) The glandular carcinomas are characterized by the presence 
of irregular clefts or spaces in the connective-tissue framework, which 
are more or less completely filled with epithelial cells having no definite 
arrangement. 

A(5Cording to the relative proportion of the amounts of connective 
tissue and epithelium present, these tumors are again subdivided into: 
(a) Scirrhus carcinoma, where the connective tissue is in excess; (6) 
carcinoma simplex, where there is relative equality; (c) medullary 
carcinoma, where the epithelium exceeds the stroma in amount. 

(o) Scirrhus (17 to 56 per cent.). — This form is usually considered 
by far the most frequent and at the same time relatively less malignant, 
because of its comparatively slow growth and histologic characteristics. 
In all probability this is true particularly in the very pronounced types, 
the so-called atrophic scirrhus, where there is an excessive prepon- 
derance of connective tissue and the resulting contraction so extensive 
as to produce a shrinkage rather than a tumefaction. Practically, 
however, this variety does not give the satisfactory therapeutic results 
that might be expected. 
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As to the treatment of this coiulition, early eases, of course, should 
be submitted to the radical operation, as in other forms of carcinoma, 
but where the disease has pro^rressed to the stajije of fixation to the 
chest wall, and where ulceration is not yet present, it is perhaps, in 
selected cases, ailvisable to defer operation altogether or until it is 

rendered necessary in order to 
remove a foul-smelling slou^hinj*: 
mass. In other words, since the 
progress of this particular form 
of t'arcinoma is so slow and the 
discomfort to the patient com- 
paratively sli.ujht, and the hope 
of cure from the operation s« 
remote, it is hardly advisable 
to practise the same routine as 
in other forms of carcinoma. 
Such cases may be erroneously 
classified as cures when they 
appear free from the disease for 
three or more years. A fatal 
termination may be delayed for 
twenty years or longer. 

These tumors may arise any- 
where in the breast or nipple, 
and no special factor has been 
shown to be concerned in their causation. Infretpiently a scirrhous 
tumor has resulted from the malignant metamorphosis of a benign 
tumor (Clopton), of chronic cystic mastitis (Kllis), or of Paget^s 
.disease. 

(h) Carcinoma simpicjc (15 to 58 per cent.) includes an indefinite 
group of tumors standing midway between the preceding and succeeding 
types in their various characteristics. 

(c) Medullar]i Carcinoma {Encephala id) (2 to 4 per cent.). — In this 
class fall what are generally regarded us among the most malignant 
tumors, both from the standpoint of histopathology and as apparently 
confirmed l)y the limited reports of clinicral observations. This, however, 
has not been the experience in the Johns Hopkins clinic. 

(2) Adenocarcinoma (3 to 5 per cent.).— Under this heading are 
included those forms which tend to reproduce glandular structures 
(alveoli) in the malignant tissue. As a class they are not very malignant, 
even when they grow rapidly and to considerable size, with a manifest 
tendency toward ulceration. Especially is this true in cases where 
there is an apparent constriction at the base of the tumor, as first noted 
by Halsted, who places the villous cancer of the French and the duct 
cancer of the English in this category. No other can(!er seems to 
spring so frequently from chronic cystic mastitis (senile parenchymatous 
hypertrophy) or from l)enign tumors, particularly the cystic, as do 
these adenomatous forms. It is, however, frequently noted that there 
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is ii tendeiKy for this adenomatous formation to disappear as the 
growth proji;resses and to Ije replaced by the ordinary carcinomatous 
structures. 



Fio. — Medullary Carcinoma 


(3) Colloid Carcinoma (J to 3 per cent.). — In this subdivision 
is placed a form of degeneration rather than a distinct type of cancer. 
It is characterized by the deposition of colloid (mucin) between the 



Fig. 337. — Medullary Carcinoma of the Breast. 


epithelial cells and the stroma (Simmonds, Eve, Lange). The encap- 
sulation of the epithelium is more or less complete, and the resultant 
increased intra-alveolar pressure produces degenerative changes in the 
epithelial cells, two factors which are supposed to explain the very 
greatly reduced malignancy of these tumors. 
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(4) Cancer Cysts. — These rare cysts are observed usually before 
the age of forty and are single. They resemble simple cysts in that 
they develop rapidly and may be situatetl anywhere in the breast. 
They differ from them in being single, in having a somewhat thicker 
wall, and in the rapidity with which they grow, but especially in the 
fact that they contain blood. 

The cases observed at the Johns Hopkins Hospital and described by 
Halsted and Hloodgood have borne a very close relationship to lactation 
and mastitis, differing in this respect from simj)le cysts and cysts with 
intracyst ic papillonuitous growths. 

These cysts are the rarest variety of cancer of the breast, and in 
Halsted’s clinic are found to l)e the most malignant. 



Fio. .3.S8.— Hetk ACTION OF Nippi.e in Cakc'Inoma of the Hkeast. (Keen.) 


(o) Paget’s Disease of the Nipple. — A very rare affection. In 
1874, Sir James Paget described a chronic lesion of the nipple and areola 
followed by carcinoma of the brea.st, which has since borne his name. 

The disease occurs late in life, after the j)eriod of lactation. It is 
rare in virgins and in those who have not lactated. The patient first 
notices burning and it(*hing in the region of the nipple. This is soon 
followed by an eczematous skin affection, beginning on the nipple 
itself and spreading concrentrically over the areola and surrounding 
skin. The surface appearance varies considerably. In some instances 
it presents an intensely red, granular surface; in others it is covered 
with yellowish-brown crusts, and in still others islands of new epithelium 
are seen. In all cases the nipple contracts early, usually within one year. 
A sign of great importance is the parchment-like induration of the skin. 
This condition may persist for months or years, but is eventually fol- 
lowed by carcinoma of the mammary gland. The interval in most 
cases has been from one to three years. Jacobaeus states that even 
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when no tumor could be demonstrated microscopically the microscopic 
study has invariably shown the presence of cancer. 

Difference of opinion as to the nature of Paget’s disease has neces- 
sarily caused confusion in the conceptions of its patholofijy. Taking 
as a definition what seems to have l)een the original idea, that it is 
a disease c)f the mamniary areola preceding cancer of the mammary 
gland, it is possible to eliminate at once much unnecessary discussion. 
Curnston has defined it more accurately as a chronic pathologic process 
involving the skin of the nipple and areola, accompanied by a carcinoma 
in the mammary gland. According to Jacobaeus this carcinoma is either 
a superficial spongy mass growing at the site of the retracted nipple or it 
may develop in the depths of the gland like the usual tumors, or both 
may exist, connected by carcinomatous tissue. The disease is charac- 
terized microscopic-ally by large bright cells (the so-called Paget’s cells), 
lying singly or in groups in the deeper layers of the epidermis. From 
his studies .Iac*ol)aeus came to the definite c*onclusion that Paget’s 
disease is fi-oin its onset a c-arcinoma springing from the glandular 
epithelium of the milk-ducts. Independently, Schambachcr came to 
the same c-onclusion. Pibl)ert, upholding this view, says that the 
fundamental conception is the recognition of the fact that the primary 
process is the formation within the nipple of a c-arc-inoma composcjcl of 
brightly staining gland cells. Hand in hand with the carcinomatous 
infiltration there is produc-ed an inflammation of the suiTounding tissues, 
giving the likeness to cM-zema. 

It must not be inferred from the preceding that eczema of the nipple 
docs not ocemr, but only that such is not l^iget’s disease. The reason 
for going so extensively into this subject is to make clear its inherent 
malignant nature in c-ontradistinction to the view that its association 
with carcinoma is only incidental. 

Multiple Primary Cancers. — ^The simultaneous occurrence of 
cancer in ])oth breasts (:J of 1 per cent, to 5 j)er cent.) is more common 
than the appearance of two or more distinct primary carcinomatous 
foci in the same l)reast. In these infrequent cases it is probable that 
the cancers are usually the result of malignant transformation of pre- 
existing ])enign conditions, such as tumors, or more ])articularly chronic 
cystic; mastitis (senile parenchymatous hypertrophy), as in a case 
reported by Le Dentu and Morcstin. (’ases of primary carcinoma of 
the breast as.sociated with primary carcinoma in other structures than 
the breast — c. 7., uterus or ovary — are also rare. Instances of cancer 
of one l^reast with the occurrence of benign or sarcomatous tumors in 
tlie other are less uncommon (Coley). 

Secondary Cancers. — Such tumors must reach the breast by direct 
extension from cancers primary in adjoining structures, or hy metas- 
tases from those more remote. The most frequent form is the metas- 
tasis from (;ancer in the other breast. Carcinomatous metastasis from 
ether organs is very rare, sarcomatous less infrequent. 

Clinical.— I jike most diseases, cancer of the breast may be 
divided clinically into acute and chronic varieties. 

VOL. nr-— 38 
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The acute form (mastitis carcinomatosa, Volkmami) is fortunately 
rare, as it has })rove(l rapitlly fatal, the whole course lastiniu; at times 
but two or three months, rarely a year. It appears durin^j: or soon after 
the puerperium, simulating; or complicatinij; the ordinary mastitis, 
thoujih 1 case was engrafted upon a tumor of a year’s duration (Jtosen- 
stein). So ‘i:reat has been the virulence of these tumors that by the 
time a diat^nosis has been made operation was futile, as internal inetas- 
tasos had occurred and developed with eciual rapidity. liotli scirrhus 
and medullary tyi)es have been found. 

In the ortlinary chronic forms the onset is so insidious that the 
presence of the tumor is discovered oidy accidentally and probalily 
after a lapse of months. Less frecpiently attention is attract(Ml to the 
growth l)y spontaneous pain, dull or lancinatin*:, or as a consecpience 
of posttraumatic discomfort. In very unobservina: individuals the 
appearance of a discharge from the nip))le or ulceration of the skin 
leads to the discovery of the tumor. 

The patients are usually in very icood condition, the ttimor is small, 
freely movable with the breast, is not painful or teinhu’ nor apparently 
increasing in size, a coml)ination of circumstances fostering the belief 
that the troul)le is inconse(|uential. 

For an indefinite time there is no marked external evidence of 
pro^iressive enlargement. In time (months), howener, the permanent 
and pro»:ressin^ enlargement becomes unmistakable. This jj;enerally 
()C(!urs spontaneously, but may be oc<*asione<l by intercurrent pregnancy 
or by traumatism. The rate of .irrowth is also inllueiiced by the malig- 
nancy of the tumor and its patholo«:ic structure. 

Location. — The breasts arc affected in approximately the same 
proportion, althou^li in the experience of individual clinics one or the 
other may .show considerable preponderance. In Paget’s di.scjase the 
ri^ht breast is involve<l three times as fre^piently as the left. ]h)fh 
breasts are invaded in from I of 1 per cent, to 5 per cent, of the ca.ses. 
The cancer is more commonly located in the upper and outer than the 
lower or inner hemisplieres, most frecpiently in tlie upper and outer 
(juadrant and in the central retro-alveolar portions. 

Axillary Glands. — These were palpable in S4 p(‘r cent, of the cases 
(2 |)er cent, were immovable) and their prescuice recognized in ten to 
thirteen months. 

Adhesions. — The invasion of conti^!:uous structures is determinal)lo 
only by the formation of adhesions of the tumor to them, .so that cas(>s 
are divisible into the adlierent and nonadherent, as re^^ardinn; the skin, 
mu.scle, and chest wall, in the order of the frecpiency of involvement. 
Ro.sen.stein estimated the adherent cases at S4 per cent. 

Supraclavicular Glands. — Knlar^^ement was noticed in 10 per 
cent. ei"ht months after the axillary involvement, or ei^thteen to twenty- 
one months after the tumor. 

Internal and Other Metastases. — These were usually reco^^nized 
later — twenty-three to thirty-ei^^ht months — and were very widely 
di.s.seminated, occurrin^^ most fre<iuently in the skin, liver, lungs, pleurn. 
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stomach, other hreast, spine, sternum^ femur, humerus, skull, and 
(jcntral nervous system, in the order named. 

Carcinoma en Cuirasse (Velpeau).— This peculiar manifestation 
of retro»:ra(le lymphatic dissemination of the carcinoma has become 
cxceedin^>:ly rare. It consists of more or less confluent skin metastases 
involvin;!: a considerable area 

of the chest with r(‘markal)ly j 

little tendency tointernal met- ■ 

astascs. ! 


Ret met ion oj the Sipple . — 

This occurs iii about 20 per 
cent, of cases, and a dischar^re 
from th(i nipple less freciuently 
(7 per cent.). 

Rifj .sh in'' or ^^ormifje 
.skin" is a far more frequent 
manifestation and more sig- 
nificant, though not pathog- 
nomonic. 

TrcnimenL — The condition 
is hojieless. Palliative meas- 
ures, such as the .r-ray, etc., 
are to be practised chiefly for 
their mental etT(‘ct . 

Diagnosis of Carcinoma 
of the Breast. — Difficulty in 
making a diagnosis rarely 
arises e.xcejit in the early 
cases, where immediate rec- 
ognition is the most impera- 
tive. It is in just these cases 
that a positive diagnosis is 
frequently impossible, but the 
indication for surgical treatment 
absolute. 



('ani’KR en Ci iRAssE. (Dudley P. .\llen.) 


is usuallv both unmistakable and 


The m'Ofinilion of typic or advanml cancers is so simple that only 
the early cases will be considei'etl. 

History. — There is but one essential fact in the anamnesis, 
the occurrence of a tumor, thovjgh its appearance after tlie thirty- 
fifth year is significant. In every case the important point is the 
recognition of malignancy, and nothins; in the history will definitely 
settle the question if it cannot be determined by physical examina- 
tion. 


Inspection. — If no definite abnormality is recojinized on inspection, 
the patient shouhl then l)e instructe<l to chaufje her position. Retrac- 
tion of the skin may appear over the site of tlie tumor or a slight unnat- 
uralne.ss in the. mobility of tlie lireast be aiiparent. Such an observation 
in an individual with large firm breasts and a small deep-seated nodule 
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may be the one definite clue to the diagnosis obtained in the entire 
examination. 

Palpation. — Both the flat of the hand and the tips of the fingers 
should be used in turn. The weight (when sitting), consistency, 
distinctness of lobulation, mobilit\% and sensitiveness should be deter- 
mined and then compared with the unaffected side. When the 
tumor has been located, its size, shape, sharpness of outline, and 
consistence should be determined, then whether it is confined to the 
breast tissue, whether it is movable therein, and the nature of its 
attachments to the skin, including the nipple or underlying tissue. 
The superficial attachments are oftentimes easiest recognized by gently 
grasping the circumference of the base of the l)reast with both hands 
and gently lifting it forward, when an adhesion will often manifest 
itself by a retraction of the corresponding area. 

Palpation of Lj/mph Ulanda . — In typic (*ases this is superfluous 
as a purely diagnostic measure. In the difficult and early cases it is of 
little value. Enlarged glands do not necessarily signify metastases 
even in the presence of cancer, and impalpability is no evidence that 
they are not already involved. Moreover, they may be prescait and 
only on the affected side in purely l)enign conditions. In the more 
advanced cases, where the diagnosis is certain, the recognition of 
glandular enlargement is of great importance as a guide to the j)roper 
operation to be performed and also to the prognosis. 

Tho.se cases which do not permit of a definite diagnosis externally, 
warrant an immediate direct examination of the lesion through an 
exploratory inci.^ion. 

Treatment of Carcinoma of the Breast.— Under this heading 
are included prophylactic, diagnostic, curative, supj)lementary, and 
palliative measures. 

Prophylactic Treatment. — In the consideration of the etiology 
certain factors .seem to have more than a casual significance, and among 
these, mastitis — (1) infective and (2) involutional — and 0^) l)enign 
tumors are to .some extent subject to medical control. 

(1) As already stated, infective mastitis is said to occur in 6 per 
cent, of ca.ses in the puerperium. According to Williams the oc(*urrence 
of over 1 per cent, in a .series of cases is indicative of carelessness in 
obstetric treatment and Is, therefore, preventable. When the inflam- 
mation has entirely sul)sidcd, if a trouble.some mass persists, there 
would be ample justification for its excision. 

(2) Involution changes constantly occur at the time of the meno- 
pause. When this condition has advanced sufficiently to have been 
recognized, it has progre.ssed far enough to bear careful watching. 

The.se breasts are of little or no functional value, and at this age not 
even the cosmetic plea can with justice be raised as a contra-indication 
to their removal after signs of activity have begun to develop. The 
operation, to be effective, must be complete. The excised breasts should 
be examined at once for evidences of malignancy, the discovery of which 
demands immediate and still more radical intervention. 



CARCINOMA. 


697 


(3) No tumor can be adjudged so beqign that it will never become 
malignant, and no tumor will ever be more benign than when first 
recognized. There is only one sure cure for any benign tumor, solid 
or cystic, and that is its complete removal. 

By making use of Warren’s elaboration of the Thomas incision, 
little disfigurement or functional derangement need result from the 
operation. Large tumors, however, may indicate complete removal 
of the gljind. 

Diagnostic Treatment. — The procedures now in use are as follows: 

(1) The abstraction of tissue from a suspected nodule for microscopic 
examination l3y the use of some instrument, such as a punch or harpoon. 
Richardson has pointed out from actual observation the worthlessness 
and the risks of this method. 

(2) Two-sUuje operations, excising tissue at the first sitting for 
microscopic examination, with closure of the exploratory incision and 
subsequent complete operation at another time. This method will 
more certainly secure the desired tissue, but if malignant it will just 
that much more certainly spread the disease to healthy structures. 

(3) Exploration of the qiiestionaJAe mass with or without the excision 
of a piece of suspected tissue, which may be subjected to immediate 
mi(U‘oscopic examination. The operation thus determined is performed 
at once. This method has the disadvantages of requiring the presence 
of a skilled technical pathologist with expensive pathologic parapher- 
nalia. 

(4) Immediate complete excision of the breast or of that portion of 
the breast containing the suspected nodule. A section is made through 
the entire tissue removed, passing directly through the center of the 
tumor. Naked eye inspection will, in the great majority of cases, 
settle the diagnosis. If not, then serial sections can be cut and studied 
individually. One apparently serious objection to this is that it requires 
considerable pathologic training on the part of the operator. Under 
modern conditions, no man should consider himself competent to 
attack malignant disease who is unable to recognize malignant tissue 
when he sec‘s it in the fresh condition. Another objection is that a 
person suffering from a benign lesion might be subjected to a radical 
operation for cancer because of a faulty diagnosis. Is it not better to 
subject a woman now and then to an unnecessarily radical operation 
with practically no mortality than to fail in a single instance to eradicate 
a disease having a mortality of 100 per cent.? 

(5) A small incision carried carefully down to, but not into, a sus- 
pected nodule will often reveal its identity at once by its appearance 
and the character of its attachment to the surrounding structures. 

A combination of these methods w^ould be more ideal, but even then 
doubtful cases w^ould occur, and it must never be forgotten that the 
presence of a scar, the loss of a breast, or the slight limitation in the use 
of an arm are inconsequential compared to a sacrificed life. 

Curative Treatment. — Here should be combined all the knowledge 
gained from scientific work and clinical experience. Correct theory and 
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practise should coincide, so that each is a check upon the other. When 
there is disagreement, one or both will be founcl to be faulty. From 
the standpoint of patholo^^y, a surgical cure of a cancer would depend 
upon a complete excision of the disease, a manifest impossibility when 
it has extended much beyond its point of origin. From the standpoint 
of surgery it is utterly impossible to excise merely the malignant tissue 
and at the same time to accomplish a cure. The incisions must be 
made entirely outside of diseased structures. In other words, they 
must be made only through healthy tissues. From a prac^tical stand- 
point the only justifiable routine operation is one that will completely 
remove the entire malignant disease in every case where it is possible, 
which means the removal in one mass of all the tissues that might be 
involved. From a clinical standpoint experience has shown that when 
certain structures are involved no justifiable operation, however radical, 
can probably l)e more than palliative in its ultimate effects, as such 
involvement has been found to indicate that ineradicable metastases 
are already established. 

The detvnnimxtion oj these limits of involvemeni in the different 
structures, when taken in conjunction with anatomic and pathologic 
facts, will then give the basis for an operation. 

Skin, — Anatomically, the breast is in close relation to its entire 
integumental covering: pathologically any of this area of skin may be 
involved early; clinically, if a wider extent of skin is not excised, the 
disease is prone to reappear in this area. No definite rule can bo given 
as to the exact amount to be removed. Rotter advises three fingers’- 
breadths outside of the limits of the breast in the neighborhood of the 
tumor. When the skin is adherent or when the tumor is at the margin 
of the breast even more should be removed. The only danger is from 
excising too little. 

• Adhesion of the tumor to the skin makes the prognosis less favor- 
able, but not necessarily hopele.ss, even after ulceration has ocrcurred. 
The appearance of discrete lenticular skin metastases is usually an 
indication that there are inaccessible metastases. No case with 
such skin metastases has been saved in the .Johns Hopkins Hospital 
series. 

The plan of the incision is of little consequence if the dangerous 
skin is disposed of. It should l)e so arranged as to give ready access 
to the entire field of operation and permit a closure tliat will minimize 
the restriction of the motion of the arm by allowing a satisfactory 
reconstruction of the axilla. 

Fat . — This is even more dangerous than the skin, from being in 
closer relationship to the breast. The entire fatty envelope, together 
with that contained in the axilla, should be thoroughly removed. 

Breast. — Moore, in 1867, recommended that the entire breast should 
always be removed. Now it is recognized that this removal should be 
so complete that no trace of mammary tissue is seen during the opera- 
tion, for the reason that “By the time a cancer is demonstrable in a 
breast, metastases already exist. The gland is liable to be involved 
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throughout, and processes of malignant tissue to have extended from 
any part of its periphery.” 

Fascia . — The (?overing of the pectoralis muscle is involved earlier 
and more certainly than the skin, and contains malignant deposits long 
before any apparent adhesions are formed between it and the tumor. 
Its complete routine removal was begun by Volkmann in 1882. Rotter 
has advo(!ated the excision of the fascia of the serratus magnus and 
external oblique muscles as far xis they underlie the breast, Init there 
has been no reason other than analogy advanced in favor of this step. 
Any invasion of the pectoral fascia, if only microscopic in extent, indi- 
cates that the muscle already contains cancer, but otherwise is not in 
itself of any practical significaince. This fact can be accepted as a 
positive indication that it is never justifiable to attempt to dissect the 
fascia from the muscles. 

Muscle . — Tlie most generally accepted modern radical operation 
incliules the removal of the pectoralis major. This was first advised 
in 1867 by Ranks for those cases in which it was evidently invaded, and 
first advocated and practised as a routine measure by Halsted in 1888. 
The results of Heidenhain’s investigations, published in 1889, and the 
improved results obtained in a series of cases recorded by Halsted in 
1894, were responsible to a large extent for its more universal adoption. 

Heidenhain found by examining 18 cases operated on by Kiister 
that in spite of the most careful dissection, part of the fascia and tissue 
infiltrated with carcinoma was not removed in 12 cases. In 11 of 
these 12 cases the disease later reappeared locally, the twelfth was not 
recorded. The other 6 escaped. He became convinced that all cancers 
eventually send their outposts to the muscle, and therefore advised the 
removal of the anterior surface of the muscle with the fascia in non- 
adherent cases and of the entire muscle when the tumor was adherent 
to it. Since then it has been repeatedly observed and recorded (Halsted, 
Rotter, and others) that isolated carcinoma nodules may occur in the 
muscle even when there are no adhej^ions, and this is by no means 
limited to late or advanced cases. Moreover, the retropecdoral glands 
and fat are frequently involved even in early cases, and it is a surgical 
impossil)ility to remove them if the pectoral muscle is not excised. 
For similar reasons the pectoralis minor muscle cannot be retained with 
safety, and its removal facilitates the axillary dissection and the healing 
of the wound. Adhesions of the tumor to the muscle make the outlook 
unfavorable, but not necessarily hojieless. 

Excision of the muscles can be effected in two ways, according to 
the preference of the operator, without materially affecting the ultimate 
result. Halsted, Meyer, Warren, and others have suggested methods 
which bear their respective names, but they differ little in the essentials. 
Either beginning at the insertions by severing the attachments of the 
pectoralis major to the humerus and of the minor to the coracoid 
process, thus giving an early exposure of the axilla, which can then be 
dissected from above downward, or vice versa, and later cutting the 
attachments; or starting with attachments which are severed from 
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below upward, thus making the greater part of the dissection toward 
rather than away from the axilla. By employing the former method 
the operation can be done more rapidly, with less hemorrhage, but, 
more important still, the main lymphatic connections are all severed 
before the bi'east is disturbed, thus perhaps lessening the danger of 
causing metastases by the manipulative traumatism to the main 
tumor. 

Lymph Glands,— Axillary , — Volkmann began excising the axillary 
glands where they were palpable at operation. Kiister, in 1883, first 
advised the thorough removal of the axillary contents as a routine 
proceeding. In several series of operative cases these glands have been 
reported as carcinomatous in 83 to 100 per cent. Positive evidence of 
metastases has been obtained in cases operated upon as soon as the 
tumor was noticed, justifying the assumption that every bit of axillary 
tissue is always directly or indirectly dangerous. 

When all of the lymph glands are involved or when they are adherent 
to the vein the prognosis is hopeless for ultimate recovery, but not for 
immediate relief, which may last for several years. As a rule, when 
the uppermost glands in the axilla ai*e carcinomatous, a cure is improb- 
able, even if the involvement is not otherwise extensive. 

The dissection of the axilla may be accomplished from apex to base 
or from base to apex and by the use of instruments, or gauze, or both. 
If done hurriedly or roughly, any method is dangerous and uncertain. 
This is the one difficult and tedious part of the operation, and must be 
done so carefully and thoroughly that every bit of tissue shall be 
removed with the first attempt, in order to avoid the possibility of 
tearing through infected lymphatics. Gauze dissection is more rapid 
and when completed looks cleaner than the instrumental, but it involves 
more traumatism to the tissues. Whether this has practical significance 
or not there is no way of judging at present. None of the vessels or 
nerves traversing the axillary space are essential, and attempts at 
their preservation are never without danger of leaving infected tissues. 

Extra-axillary , — These glands have never been sufficiently empha- 
sized as dangerous. They lie just beneath the sternal attachments of 
the great pectoral muscle and between it and the minor. Rotter found 
them involved in 11 out of 33 cases and thought that they are invaded 
as early as the axillary glands, if less regularly. 

Cervical Glands , — These are palpable in 10 per cent, of the cases, and 
of these cases the enlargement is due to cancer in at least 50 per cent. 
For a time the dissection of the supraclavicular fossa was advised and 
practised in every ca.se, but subsequently it was discontinued as a 
routine practise, .so that this part of the operation is now used only in 
cases where the uppermost axillary glands are found to be carcinoma- 
tous or where the supraclavicular glands are palpable. 

Closure . — This may be effected by some form of plastic surgery 
or by immediate or subsequent skin-grafting. An operation that can 
be completed safely and satisfactorily in one stage is always desirable. 
But any incision designed only to permit of a good closure rather than 
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the removal of a sufficiently wide area of skin is never to be contem- 
plated. * 

Drainage is, as a rule, safer and, therefore, to be advised. The 
drain may be inserted through a counteropening low in the axilla at the 
level of the angle of the scapula. 

Supplementary Treatment. — Anything that promises to make 
more certain the curative measures employed is well worth consideration. 
Everything that tends to improve the general health should l)e made 
use of, and encouragement constantly given to the patient to resume 
activity as soon as possible. No drug is indicated except as tonics 
may be necessary. Arsenic has been recommended by some, but it is 
not a specific. 

The x-ray has no efficient curative effect upon the primary tumor, 
but apparently it has occasionally caused the disappearance of early 
recurrences. Radium is of doubtful value. 

Palliative Treatment. — This is local, directed against the disease 
itself, or general when an attempt is made to control its progress by 
measures affecting more or less the entire organism. Local treatment 
may be classified as primary or secondary, as directed against the 
original disease or its postoperative reappearance. 

Primary , — Any form of treatment that does not promise an oppor- 
tunity for a cure must be classed as palliative, even though it may 
result in years of apparent recovery. This will include that class of 
cases where there was at the time of operation no evidence that all 
malignant tissue had not been removed, but where, for instance, the 
existence of cutaneous metastases or carcinomatous supraclavicular 
glands indicated the probability that the disease was already moi-e 
widely disseniinated. 

A second class of cases, still more advanced, would l>e found before 
or during operation to be hopeless, in that all of the cancer could not 
be excised. The (question of the propriety of operating on such indi- 
viduals is frequently raised. The answer is emphatic. A radical 
operation done under these conditions offers the possibility of mental 
relief based on the hope of life given by the permanent disappearance 
of the local disease. Life will often \ye lengthened materially, though 
exceptionally it may be considerably shortened, but, more important 
still, the suffering of the next group may be avoided. 

In a third class may be placed the unfortunates who need relief from 
physical as well as mental distress, intractable stinking ulceration, 
neuralgia from involvement of nerve trunks, painful swelling of the arm 
from extensive axillary involvement, and various combinations of these 
conditions. Here again the most radical operation is the most humane, 
offering the only chance for permanent local relief and at times even 
securing a considerable interval of perfectly comfortable existence. 
Where the axillary or brachial plexus involvement is the principal 
offending cause, interscapulothoracic amputation as advocated by 
Lane offers the greatest chance for a local relief that will be as lasting 
as life, which, indeed, it may materially prolong. 
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In a last class fall the most distressing cases, those dying from the 
effects of deep and painful metastases, visceral, bony, or in the central 
nervous system. Morphin and even chloroform become useless at 
times, and under such conditions anything short of euthanasia that will 
reduce discomfort is justifiable. The most intolerable of all suffering, 
paraplegia dolorosa, might be relieved, as Cushing suggests, by dividing 
the cord above the lesion. 

Secondary . — At present it is generally accepted that so-called recur- 
rences are but the subsetpient development of carcinomatous elements 
not removed by the operation, even though they may have remained 
latent for years. Recurrences may be termed local, appearing in the 
field of operation, that is, in the apparent or buried scars, or regionary, 
i. e., the occurrence of lenticular metastases in the neighboring skin. 
Both indicate that the operation had been insufficiently radical or that 
during the operation viable cancer cells had been implanted upon the 
exposed tissues. 

If the character of the recurrence is such that its excision is possible 
and there are no contra-indicative internal metastases, this should be 
done as promptly and radically as conditions warrant. Though a cure 
is not to be expected, many additional years of immunity may be thus 
secured. Whether it is ever justifiable to open the anterior mediastinum 
or to remove ribs and parietal pleura cannot be settled arbitrarily. 
Usually such efforts are of no avail, though at times life has apparently 
been prolonged thereby (Elliot). The x-ray may help in controlling 
pain and retarding the growth. 

General. — Since it has been observed that double oophorectomy 
would cause a precipitation of the menopause with a consequent invo- 
lution of the mammary tissue, this procedure has been advocated in the 
treatment of ineradicable cancers of the breast in the hope of exerting 
thereby some inhibitory influence upon their growth. This treatment, 
rediscovered by Beatson {Lancet, 1896, 11, 104), has enjoyed some 
popularity. Many cases have been reported as benefited and a few 
alleged cures recorded. It seems to be efficacious only in cases less 
than fifty years of age and then even if the menopause had already 
occurred. Lett collected 99 cases and found that 86 per^ cent, were 
benefited, 23 per cent, markedly improved, and if patients over fifty 
were omitted, 41 per cent, were improved. Houbaud records »51 cases, 
in 23 there was improvement, but this was lasting in only 3, and in the 
other 28 cases there was no result. This evidence would apparently 
justify the operation in suitable cases, but too much should not be 
expected from it. 

Prognosis. — ^This problem is inseparable from the results of opera- 
tive treatment, and such results are based on statistics that are virtually 
worthless, because the nature of the treatment is so variable, not alone 
in the hands of different operators, but the same man^s methods change 
and improve with experience. There is no criterion of an absolute 
cure except the post-mortem demonstration that a body is free from 
cancer. The only possible just test of the value of an operation is its 
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capability to effect a local cure. Volkmapn’s three-year limit does not 
hold even for local recurrences, but it is the generally accepted standard, 
and is, therefore, the only available index. 

Mortality . — Cases not operated on prove fatal on the average in 
twenty to twenty-eight months, the extremes varying from less than 
two months to more than twenty years. Cases operated on but uncured, 
in which the disease reappears in less than three years, live thirty to 
thirty-eight months on the average, a gain of ten months over similar 
cases not operated on. The average length of life after operation has 
been estimated as from fourteen to twenty-five months under these 
conditions. The mortality from the operation itself has been reduced 
from 23 per cent, in the first series of Billroth’s cases until now it is 1 to 
2 per cent, or less in reliable clinics, although apt to be larger if the 
results of palliative treatment are included. 

General Cures . — These supposed cures depend upon complete 
freedom from all evidences of the disease for at least three years after 
operation. P>om being a virtually incurable malady, the percentage 
of these recoveries has advan<ied with the gradual improvement in 
surgical therapeutics until this degree of relief may be expected in about 
40 per cent, of all cases. Cheyne reported 57 per cent. The fallacy of 
this arbitrary time limit as an index of cure is well shown by the late 
results of a series of cases studied by Smith. At the end of three years 
there were 43 per cent, of cures, but without this limitation the per- 
centage fell to 17. Barker estimated that 30 per cent, of those living 
three years after operation died later of cancer. 

Local Cures . — Measured by the same three-year standard, the per- 
centage of local relief is, as might l)e expected, in excess of that of 
complete relief. Halsted found 52 per cent, of local and regionary 
freedom from the disease, and 41 per cent, of apparent cures. 

Frequency and Rate of Local Recurrence . — Following incomplete 
operations, usually where the muscles are not excised, these recurrences 
appear in 45 to 55 per cent, of the more modern and 85 per cent, of the 
older operations, as opposed to 6 to 19 per cent, when the complete 
operation has l)een done. In Volkmann’s individual experience there 
were fewer (58 per cent.) local and regionary recurrences in his worst 
cases where the muscle was excised, though not radically enough even 
then, compared to the more favorable cases (60 per cent) where no 
excision >vas attempted; 20 per cent, of those who died in the first three 
years have been shown to have had local recurrences. 

Recurrences may appear at any time from within a few days of 
the operation up to thirty years thereafter. The majority occur 
early, 40 to 60 per cent, developing in the first six months, and over 
50 per cent, of these in the first three months. From this time the 
rate of recurrence rapidly and progressively diminishes. It has been 
estimated that but 2 per cent, appear after the third year, but this is 
probably too low. Regional recurrences rarely occur after the first 
year. 

General Metastases . — ^These are said to occur in 17 per cent, of all 
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cases. They occur early and unaccompanied by any local recurrence 
in 30 per cent, of these cases. 

Details of Prognosis , — In general the prognosis follows the law 
published by Andrews: “The risk of recurrence in malignant disease 
increases as the square of the time of growth, or, conversely, the risk 
of recurrence diminishes in the ratio of the square root of the time 
after incidence.*' 

More particularly, as has alreadj'* been stated, the prognosis depends 
upon (1) the duration and (2) malignancy of the tumor, (3) the extent 
of the existing involvement, and (4) the period of life at which it 
appears. 

(1) Patholog}’' and clinical experience teach that the sooner proper 
treatment is instituted, the better the chance for a cure. Warren's 
accurate statistics are a striking practical demonstration of this fact. 
By dividing his cases into three groups, according to the period they 
were operated upon, he found that of those treated before visible growth 
began. 42 per cent, were cured. Of those operated upon after visible 
growth began, but before the tumor became adherent, 17 per cent, were 
cured, and of the later cases, after adhesions were present, but 5 per 
cent, were cured. 

(2) The percentage of cures is in inveree ratio to the malignancy, as 
judged from the viewpoint of pathology, and the best average results 
have been obtained in the following order: colloid, adenocarcinoma, 
Paget’s disease, scirrhus, and medullary carcinoma, although the 
experience of individual clinics differ somewhat from this. 

(3) When adherent to the skin the prognosis is unfavorable. 
Warren’s cures under this condition were but 17 per cent. No figures 
are available as to the effect of adhesions to the muscle, though in some 
series none of the.se cases were cured. When the axillary glands are not 
involved the prognosis is very much better, Warren obtained 64 per 
cent, of cures under these conditions. In Halsted’s clinic 7 per cent, 
of the cases well for three years had had metastatic glands in the neck 
(Bloodgood). No case having lenticular skin metastases nor one in 
which the tumor had become adherent to the chest wall is recorded as 
cured. 

(4) The greater the age of the patient at the time of the appearance 
of a tumor the relatively less malignant it appears to be (Billroth), 
though contrary opinions are held (Dennis). 

Prognosis after Second Operation , — Thus far the prognosis at the 
first operation has alone been considered. The real opportunity to 
effect a permanent cure is at that time, but the outlook for a considerable 
prolongation of life at the second or even the third operation is not 
necessarily hopeless, though the possibility of a cure is very remote. 
The majority of cases showing recurrences are little benefited by re- 
operation, but many are so much improved that it is usually indicated, 
especially when the recurrence appears after a considerable interval. 
One case having had four operations, including amputation of the 
second breast and a recurrence on that side, was apparently well twelve 
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years later (Hutchinson)^. One case, recurrence after nine months, 
second recurrence twenty-two years after the second operation 
(Wolbarst). 

Prognosis after Palliative Operation , — Little that is definite has been 
published in respect to the late results of palliative operations, though 
in the experience of every clinic, cases which were expected to die in 
a limited time remained apparently well for years. Warren treated 
13 hopeless cases by radical operation, and of these 1 lived two years, 
3 lived three years, and 1 lived eight years. 

Conclusion. — The most successful treatment of cancer of the breast 
depends upon an optiinistic radicalism, not so practical as to be unscien- 
tific and yet not so scientific as to be unpractical. A radicalism which, 
ill the realization of the absolute fatality of the disease if improperly 
treated, will find the courage, the energy, and the patience to secure 
for each individual to the fullest extent ever)'' opportunitj' there may 
be for a prolonged and more comfortable existence, even if a complete 
recovery is impossible. 

The steps in the operation for cancer of the breast as I usually 
perform it are essentially those originally described by Halsted, and are 
as follows: 

The most important point to be considered in the choice of incision 
is that it should include enough skin. Any one of several classical 
incisions will be found satisfactory. It should be made to conform 
to the location of the growth. The amount to be removed having 
been outlined, as shown in Fig. 340, the next important step is the 
dissection of the skin flaps, beginning preferably with the upper outer 
one, as shown in Fig. 341. The skin flaps should be reflected all around 
the area of skin to be removed, leaving exposed the fat covering the 
breast and the axillary structures, as far back as the free border of the 
latissimus dorsi, the posterior boundary of the axilla. Care should be 
taken to remove every vestige of bioast tissue; in other words, one 
should not see breast tissue until after it has been removed. 

The next step in the operation is the division of the pectoralis major 
close to its insertion into the humerus. It should be divided on the 
finger, from without inward (Fig. 342). The divided muscle is then 
retracted downward and inward, and tl^ upper part of the pectoralis 
minor covered with its overlying fascia then comes into view. This 
also is divided on the finger. The axillary vessels and nerve trunks are 
now exposed by dividing the overlying fascia. The incision of the fascia 
is carried along the vessels up to the clavicle, where there comes into 
view the uppermost fibers of the clavicular portion of the pectoralis 
major. These are freed and divided. The fingers of the left hand are 
now inserted from above downward between the remaining fibers of 
the pectoralis major and the chest wall (Fig. 343). The muscular 
fibers are thus lifted from the chest and made tense, rendering their 
division on the fingers easy. Just enough margin of the muscle should 
be left to secure the bleeding vessels, which can easily be seen and 
clamped before they are cut. 
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Fif{. 342.--Di»'Ision ok Pkc tohamh Majok after the Tiksfes to be Removed Have all Been 

Kxi»osei>. 



Fia. 343. — Division of Attachment to Chest Wall. 
The excised mass gravitated outward and downward. 
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Fia. 346. — D1VI810N OF THE Pedicle of tub ExcrsEo Tumor Mam. 
The final step in the operation. 
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The breast and divided pectoralis Aiajor now drop downward, 
exposing the origin of the minor, which is divided in a similar manner. 
Beginning now at the lower border of the clavicle, the vessels and nerve 
trunks are cleaned absolutely free of all fat, lymphatic and other tissues, 
from above downward. The vessels and nerves are thus fully exposed 
in the apex of the axilla (Fig. 344). The dissection is carried down 
along the vessels as far as the outer border of the axilla, the various 
branches, both venous and arterial, toeing exposed and divided between 
two clamps. The axillary fat, lymphatic vessels, and glands, involved 
and uninvolved, the vascular attachments having been divided, can now 
be readily separated from the axillary artery and vein and from the 
scapular muscles and chest wall, teing held by loose areolar tissue only. 



Fia. 346. — Thieiwch Skin-urafth Applied to Denuded Surface after the Insertion of 

PURHE-STRIXO SUTUKES. 

The breast together wdth its overlying skin anil fat, the pectoral muscles 
and fascia, the axillary glands, lymphatics, and smaller vessels and 
nerves with their surrounding fat, after dividing the subcutaneous 
tissue along the free border of the latissimus dorsi, are now removed 
in one piece. 

Aside from the brachial plexus, the only nerves which need be 
saved are the subscapulars. They should be sacrificed rather than 
i*un the slightest risk of leaving infected tissue. If the proper amount 
nf skin has been removed it wnll generally be found impossible completely 
to close the wound. After replacing the skin flaps as advantageously 
possible the remaining portion of the w^ound should be immediately 
covered with skin-grafts after the method of Thiersch (Fig. 346). If 
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in the reconstruction of the axilla sufficient care is exercised in keeping 
the axillary skin flap tucked well up into the apex of the axilla by means 
of properly applied pads of gauze, the subsequent usefulness of the arm 
will be found little impaired. 

THE MALE BREAST. 

The differences, both anatomic and pathologic, between the male 
and female breast are in degree rather than in kind, since in all essential 
particulars the development and morphologic structure is identical, 
except that in the male it remains rudimentary. It follows, therefore, 
that the same diseases and neoplasms except those having to do with 
the function of the gland are met with in both sexes. 

As would naturally be supposed, the male breast is found to be 
affected much less frequently than the female. There are no diseases 
peculiar to the male breast. Up to the time of puberty the development 
of the breast in the two sexes is identical. At this time that in the 
male ceases and remains stationary until about middle life, when 
retrogressive changes begin. 

The disturbances occasionally noted as occurring in the male l)reast 
at birth and puberty have been already discussed in connection with 
similar changes in the female breast. 

Gynecomastia. — Ancient literature mentions numerous instances 
of well-marked functional development in the male. At the present 
time, however, it must be of very infrequent occurrence, as cases are 
recorded only at rare intervals. 

The enlargement may be composed almost entirely of fat or it may 
show an increase in the fibrous stroma and parenchyma. It may be 
unilateral. Two types have l^een described: in the one the condition 
is associated with normal sexual function and development, while in 
the other testicular defects, either of congenital origin or the result of 
injury or disease, are always present. 

The condition is of no consequence and demands no treatment 
except excision for relief of the deformity, in which event plastic resec- 
tion is to be recommended. 

Mastitis is a relatively rare affection of the male breast, owing to the 
absence of lactation phenomena. Acute mastitis and abscess are 
usually the result of traumatism, but may be associated with other 
conditions, e. g,, necrosis of the rib, tuberculosis, syphilis, infected 
cysts, etc. 

Chronic Mastitis. — Certain forms of chronic mastitis have been 
observed associated with marked induration, and have been mistaken 
for carcinoma. They may be of gouty or syphilitic origin and asso- 
ciated with disease of neighboring structures. In this category comes 
the interesting hypertrophy of the breast in the male described by 
Leudet, in association with pulmonary tuberculosis on the corresponding 
side. This hypertrophy, however, is not of tuberculous but inflam- 
matory origin, and may be transitory. No treatment is advisable. 
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Tumors. — Tumors of the male breast occur with much less fre- 
quency than in the female. The relative proportioas have been 
variously estimated, but, roughly speaking, about 1 per cent, of all 
tumors occurring in the breast are to be found in the male. Schuchardt 
gives percentages from 1^*^ to obtained from various clinics. 

Cancer occurs with slightly greater frequency than all other tumors 
combined. Of the benign tumors, adenoftbronuUa and cysts apparently 
occur with greatest frequency. 

Instances of lipomata, enchondromala, papillomaia, and angiomata 
are recorded in the literature, but they are not numerous. They 



Fig. 347. — Hypehtropht of the Mai.e Breast. 
(Prof. Hobert D. Murray, I. M. S.) 


Fig. 348. — Hypertrophy of Breast in 
Bor Aged Fifteen Year.s. (Coplin.) 


present the same (‘hara(?teristics as similar growths in the female, and 
should be treated accordingh^ 

Fihro-adenoma is one of the relatively common affections of the 
male breast. The cases that have been reported differ in no respect 
from those that have been described as occurring in the female. 

Cysts. — The literature is relatively rich in number and variety of 
cysts occurring in the male breast. Instances have been noted of senile 
parenchymatous hypertrophy accompanied by cyst formation, pre- 
senting all the characteristics of this interesting affection which have 
been previously noted. Sebaceous cysts, hydatid cysts, dermoid cysts, 
cysts with intracystic papillomatous growths, and cystic degenerations 
occurring in the course of other benign and malignant tumors have 
been recorded. 

Authentic instances even of galactocele have been reported by 
Velpeau and others. 

Sarcoma. — The very few instances of sarcomata which have been 
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observed have usually been of the spindle-celled variety. They not 
infrequently take their origin in moles on the skin over the breast. 
Sarcomata of secondary origin have not been observed in this locality. 

Carcinoma. — As in the case of the female, the all-important ques- 
tion to determine in the case of a given tumor in the male breast is 
whether or not it is malignant. The subject has been carefully studied 
by Poirier, Schuchardt, and Warfield. They have collected from the 
literatuie and studied a total of 509 cases of carcinoma of the male 
breast. 

The age of onset seems to be a little later than in women — about 
sixty years. Both breasts seem to be affected with the same degree of 
frequency. Here, as in tlie female, trauma seems to plaj'* no verj' 
important r61e, although occupation seems to have some effect, c. g,. 
shoemakers. 

Pain was not a prominent symptom in the majority of cases. 

Ulceration was present in less than 50 per cent. 

Retraction of the nipple was noted in about one-third of the cases. 
The axillary glands were enlargetl in about 70 per cent, of the cases. 

Pathologg . — Macroscopically the u.sual characteristics of carcinoma 
were observed. Microscopically, no peculiarities of structure in tho 
male cancers were made out, the majority were found to be of tho 
scirrhous type, but instances of every variety have been observed. 

The prognosis and mortality are the same as in women. 

Treatment, — Here, as in the female breast, the only justifiable 
procedure, except in clearly hoj)eless cases, is complete radical excision. 

I am glad to acknowledge the valuable aid I have received from Dr. ,1. L. Yates, 
Milwaukee, Wisconsin, and Or. Wm. A. Fislier, Jr., Baltimore, ]Md., in obtaining 
data for tlie preparation of this chapter. 
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CHAPTER XLIII. 


SURGERY OF THE MOUTH, TEETH, AND JAWS. 

By Edmund Owen, M. B., F. R. C. S., LL. D. 

liONOON. 

THE MOUTH. 

Development. — ^The buccal cavity fii*st appears as a depression 
in the epiblast (the stomodaeum) between the frontonasal, the max- 
illary, and the nuindibular proc^esses. The mouth is at this time 
separated from the pliarynx, but the partition soon wears away. The 
facial part of the head is developed from bar-like growths from the 
cranial base, some in front of and some behind the buccal cavity. 

The pre-oral plates are the frontonasal, the lateral nasal, and the 
maxillary plates. The post-oral are the mandiljular and the hyoid 
pairs, and three others which are lower down the neck. 

The branchial clefts are the slits between the plates where the cer- 
vical epiblast blends with the pharyngeal hypoljlast. From the first 
cleft the Eustachian tube and the tympanum are developed. The 
month lies at the median portion of the mandibular fisf^ures, which 
run tetween the maxillary and the mandibular plates. If the hinder 
ends of these fi.s.sures fail to become duly obliterated a large mouth, 
macrostomai is the result. A less imperfect closure of the mandibular 
fissure may give rise to a cyst in the cheek. These conditions may be 
remedied by the judicious use of scalpel and sutures. 

A very rare deformity is that in which too much of the mandibular 
fissures has been closed, the mouth being left small, microstoma. It 
may be treated by incising the cheek at the angles of the mouth and 
stitching the mucous edge to the skin. Imperfect closure of the post- 
oral clefts may leave a mucous pouch which, later on, filling with fluid, 
may bulge into the floor of the mouth, where it is apt to be mistaken 
for a simple ranula. 

The existence of congenital sinuses or cysts, or of cysts developing 
in the lips, cheek, or mouth in early life, may generally be explained 
on the theory of imperfect fusion of the various embryonic plates with 
each other in the neighborhood of the mouth. And in the same way 
the presence of certain wart-like processes or pendulous tags may be 
accounted for. The best account of them is given by Lannelongue.^ 

The duct of the parotid gland (Stenson's) enters the mouth by 
piercing the buccinator opposite the second upper molar tooth. The 
duct of the submaxiilary gland (Wharton's) opens on a conspicuous 
614 
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papilla at the side of the frenum lingusB, qpar which are the (Ravinian) 
openings of the sublingual gland. 

The mouth is continuous behind the soft palate with the pharyngeal 
cavity, and thus, indirectly, with the posterior nares, the esophagus 
and the larynx. 

The mouth is carpeted by squamous epithelium, so that carcinoma- 
tous growths of this area are of the squamous epithelial type. In the 
depths of the mucous membrane are racemose glands which may 
become dilated into small cysts. 

In the operation for cleft-palate (p. 623), as in other procedures 
which are associated with the risk of free l)leeding into the mouth, it is 
advisable to have the shoulders raised and the head w^ell thrown back, 
so that the blood may escape by the nares instead of by the way of 
the larynx and esophagus. This head-downward’' position is of 
equal advantage to patient, surgeon, and anesthetist, and when the 
surgeon and anesthetist have become accustomed to it in sanguinary 
mouth-operations it is generally preferred. Keen “ writes that he has 
repeatedly used the Trendelenburg position in the removal of pharyn- 
geal and nasopharyngeal tumors, in extirpation of the tongue and jaws, 
as well as in operations upon the nose, tonsil, and palate, and in laryn- 
gectomy. He recommends its more general adoption. The patient is 
placed at about an angle of 35 to 45 degrees, and arrangements must be 
made by means of shoulder braces to prevent his slipping off the table. 

Oral Asepsis. — Inasmuch as the mouth is teeming with bacteria, 
it is impossible to render any operation therein absolutely aseptic. The 
surgeon must, however, do his best to make the cavity as clean as it 
(;an be got before undertaking such an operation as that for cleft palate 
or for the removal of a cancerous tongue (p. 693). This he does by 
having the teeth well brushed with antiseptic lotions and, when neces- 
sary, scaled. Carious teeth are cleaned and filled or, if hopelessly 
decayed, extracted. Suppurating follicles about the throat or tonsils 
are efficiently dealt with, and spongy gums are washed with an astrin- 
gent lotion. For two or three days before operation the mouth and 
also each nostril should be well sprayed with equal parts of listerine 
and a saturated solution of boric acid or some equally mild antiseptic. 
Such precautions having been taken, incised wounds often heal by 
first intention; and in cases when no such measures have been adopted 
it is a matter of daily observation that wounds of the mouth have a 
great capacity for taking care of themselves. Thus, a person stumbles 
with a pencil in his mouth and the sharp end is thrust through the 
soft palate; or, in a fall, the tongue is deeply bitten, and although these 
wounds are more or less contused, the timely introduction of a suture 
or two may, nevertheless, be followed by prompt healing. 

Examination of the mouth should not be made in a perfunctory 
manner. The patient should for choice be placed opposite a good 
natural light or, failing this, the surgeon should be provided with an 
electric or some other artificial light with a reflector. If there is an 
overhanging moustache it should be got out of the way. A broad, flat 
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tongue depressor and a dental mirror should be at hand, and, these 
preparations being made (and the hands being washed in the presen(;e 
of the patient), a thorough exploration of every part can be made. In 
the case of a child or other unruly person a gag may be needed. And 
if the part is covered with mucus or saliva it will be advisable to wipe 
it dry with a soft napkin before it is inspected. 

Hare»Iip.‘ — If a hare-lip is associated with cleft palate the palatine 
cleft has to be closed before the lip is dealt with. But, assuming that 
the infant is in a fair state of nutrition, and that the hare-lip is not 
associated with a tlefective palate, the sooner it is operated on the 
better. This may be undertaken at any time after the tenth day, and 
before that if need be. The operation should not be done without an 
anesthetic. Chloroform may be given on a piece of lint or on the stiff 
corner of a towel. 

The freeing of the lip and cheek is one of the most important points 
in the operation, for unless this is thoroughly done the vivified edges 
cannot be got together across a wide gap without tension. The bleeding 
which occurs at this time can be stopped by clip-forceps and the 
surgeon must take care that the blood docs not trickle into the mouth. 
As soon as the coronary arteries spurt they may be caught by the 
clips, and if the handles of the clips are then turned up toward the 
forehead, for the anesthetist to hold, the lip becomes everted and all 
bleeding points are brought out. 

When the labial flaps have been loosened up the incisions are 
planned for obtaining the raw edges.’ By the old method the mucous 
membrane was dissected from each side of the gap. This was wasteful 
of tissue, and when the surfaces were drawn together a triangular 
notch was apt to be left on to the free border of the lip. The borders of 
the lip should not be vivified by scissors; it cannot be done precisely 
enough in that way, and the sci.s.sors injure the ti.ssues. A tenotomy- 
knife does not .serve for the purpo.se, as, being made for strength, its 
back is thick; an old scalpel which has been worn thin by grinding 
serves excellently. 

The red border of the lip being seized by fine dissect ing-forceps, 
the mucous membrane is economically yet sufficiently peeled from one 
side of the cleft and from along a good deal of the free border of the 
smaller side of the lip, while from the other side a very bold flap is cut, 
as is shown in Fig. .‘149. This flap is afterward brought across to the 
denuded border of the lip upon the other side. Its thickest part, near 
c, forms the prolabium, while that part which was previously the 
mucous border of the vertical cleft, oc, becomes the horizontal border 
at the bottom of the obliterated fissure as well as of the opposite side of 
the lip. The piece to be brought acro.ss is not a mere paring, but a 
thick, wedge-shaped flap, which is boldly tilted down, so as to leave an 
angular space into .which the opposite side of the lip, already denuded 
in its vertical and horizontal borders, may be dovetailed. 

’ For the embryologic explanation of the occurrence of Hare-lip, see the 
next section on Cleft Palate. 
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In this operation the scar, being deflected outward, may escape 
attention, as it gradually tails off to the free border 

When the right half of the lip has been brought to the middle line 
the incision ac, which had been made obliquely into the lip (Fig. 350), 
becomes vertical, the thick flap, which had previously been vertical, 
becoming horizontal and ready to form the mucous border of the 
restored lip. 

The right side of the lip being drawn inward, some of its freshened 
border, nh, is placed vertically, while the rest of it forms a horizontal 
edge to which the deflected flap from the left half of the lip is adjusted, 
the middle part being fitted into the retiring angle on the left side, as at 
he, in Fig. 350. The pink membrane must be cleanly and entirely 
removed, for if any of it be left primary union at that spot is impossible. 
It should be removed from around the entire thickness of the lip so 
that the approximated raw surfaces may be wide and serviceable. 
Not a particle of the skin, however, should be sacrificed. (The sketches 
illustrating the scheme of the operation are purely diagrammatic; each 
case requires some modification.) This operation resembles Mirault’s* 



Fio. 349. — Murous Border Removed from Hioiit Fkj. 3.50. — Fi.ap from Lei-t Side, .\d- 
SiDE (6), Fi.ai» (« c), Cut from Lei-t Side. justed along Right Side of Lip. 

in that a flap is brought across the fissure, but his operation consisted 
in cutting with a pair of scissors a small flap from the lower border of 
the lip which wixs to be arranged to form a normal prominence for the 
lip. The flap measured but \ inch and it hung from the border of the 
lip ])y a sort of pedicle. This is very different from the massive piece 
which is carved out of the lip in the manner just described. Stitches 
should l)c inserted not only down the front of the lip but also on the 
dental aspect. Some of them should be placed very deeply, so as 
effectually to prevent the halves of the orbicularis and the associated 
muscles from dragging upon the wounil. Prepared hoi'sehair may be 
used for adjusting the edges of the skin and for securing the trans- 
planted flap along the opposite half of the lip. Silk is not a suitable 
material as it becomes swollen and septic. The raw surfaces them- 
selves must be kept in close contact. This is effected by passing some 
of the posterior stitches very deeply and boldly with a curved needle, 
the needle being brought almost through to the skin. These stitches 
are of great use in steadying the flaps and promoting prompt union. 

Hare-lip pins should not be used even in operations upon the very 
worst cases. Not infrequently the spots at which they traversed the 
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skin are permanently marked by white scar-tissue. A great advantage 
of the deep sutures on the dental aspect of the lip is that they leave no 
mark. They arrest bleeding and they adjust the surfaces and edges 
of the wound so well that possibly only a few stitches may be required 
for the front. The stitches should not be fastened up too tight or they 
will cut their way out; they are wanted merely to hold the surfaces 
gently together. The ends should be left about \ inch long, so that 
they can be more easily seized by the forceps when the time (*omes for 
removing them. 

To Improve the Nostril. — If the nastril be wide and flat it should 
be made shapely, and fixed in the approved position. Some of the 
cartilaginous ring may have to be cut away so as to reduce its size 
and round it off. It may have to Ije first separated from the bone, and 
it may be advisable to hitch up the lower and outer part of the nostril 
by a wire suture. In some cases it is well to turn up the mucous mem- 
brane and then, having shaved off a thickish slice of the cartilage, to 
bring down and suture the membrane. 

As soon as the last stitch is inserted and the face washed and 
thoroughly dried, the assistant should purse up the lip with the finger 
and thumb while the surgeon applies the dressing, a strip of gauze 
dipped in collodion and long enough to reach well on to the cheeks. 
Next day this had better be removed, and it is often advisal)le to do 
this dressing under chloroform. The nurse pushes the slack of the 
cheeks toward the middle line and the surgeon peels the ends of the 
gauze by pulling them toward the area of operation, so as not to drag 
upon the sutures. Then, when the wound has been cleaned, the surgeon 
may decide to remove, perhaps, every other stitch, as the edges of the 
wound are closely adhering. If a large stitch has been tleeply inserted 
from the front it certainly ought to come away lest it should leave a 
scar, and the sutures up by the no.stril may also be ready for removal. 
A gauze and collodion dressing is applietl iis before. 

Next day or the next day but one the wound should be dressed 
again, a few more of the anterior stitches being removed, the posterior 
stitches being left. Thus, within four or five days all the visible sutures 
are removed, those at the tail end of the flap and at the free border of 
the lip being last dealt with. For ten days or a fortnight after this the 
lip must be kept free from disturbance by gauze and collodion, or by 
waterproof strapping. If the surgeon does not think it necessary to 
have chloroform administered for the dressings, the child^s head must 
be steadily held by the niirae, or she may sit in a chair opposite the 
surgeon with the child lying on her lap, while the surgeon grips its 
head firmly between his knees. 

When the intermaxillary bone and the prolabium have been 
sacrificed and the new lip is very small, the removal of a wedge- 
shaped piece from the middle of the lower lip may improve the ap- 
pearance. 

Double Hare-lip. — If the hare-lip is double and the prolabium 
has been left, it may need to be lowered somewhat before it can be 
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made available for the new lip. This being jlone, the mucous membrane 
should be thinly and cleanly dissected off its borders and the two sides 
of the lip should be arranged for blending with it. Probably one side 
of the lip, b, is larger than the other; this, therefore, should be chosen 
to form the prolabium and the lower border of the new lip. A flap is 
also cut from the other side of the lip, c. But before this is done the 
mucous membrane is peeled from its free border, so that the flap can 
be dovetailed in between the vivified border of the median bud, a, and 
the fresh-cut surface of the other flap, as shown in Fig. 351. If this 
flap, d, which is denuded on both its upper and its lower surfaces, is 
long enough it may be bent around the border of the median bud 
toward the opposite side, lying between the median bud, a, and the 
large flap, and in this position it is duly secured by a few deep sutures 
as described on p. 617, and by superficial ones of horsehair. 

In some cases the median bud is so hopelessly out of place that it 
is unavailable for the repair of the lip, but by trimming off the sides it 
may sometimes be made to form a 
columella between the nostrils. 

Dyspnea after the Operation. — 

When the wide fissure of a hare-lip 
hfis been closed by operation, the 
child^s bi*eathing is necessarily embar- 
rassed for a short time afterward; 
for, whereas the air-way had been 
unusually free, it is subsequently 
much lessened and the nostrils are 
ai)t to be a good deal blocked by dry 
blood and mucus. In these circum- 
stances the nurse hiis to guard the child from suffocation by gently 
depressing the lower lip until he has accustomed himself to the altered 
conditions. 

Probably the surgeon notices the dyspnea as he is finishing the 
operation and, if it is very marked, he may feel inclined to pass a 
suture through the back of the lower lip and bring the two ends round 
the border of the lip to fix them to the chin by a piece of waterproof 
strapping. The sucking in of the lower lip and the difficulty of breathing 
will thus be obviated, and as there is no tension on the suture it does 
not hurt the lip. This matter should be carefully attended to, for if 
after the surgeon had taken his departure the respiration became 
increasingly embarrassed and the nurse were not equal to the emer- 
gency the child might die of asphyxia. 

A Notched Lip. — If the lower border of the lip be marked by a 
notch — either with or without an operation having been performed — 
the notch may be effaced by making a horizontal incision into the sub- 
stance of the lip a little above the notch and by then closing the wound 
in the vertical manner. The operation is on the principle of the 
Heinecke-Mikulicz operation for pyloric stenosis (q. v.). 

Failure of Union. — When, after a hare-lip operation, the surgeon 



Fio. 351. — Double Hare>i.ip, the Chief 
Flap being Brought Across from 
THE Right Side. 

a. Prolabium trimmed; d, small flap 
from left side denuded and ready for 
dovetailing. 
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finds that all has '^broken down," and that there is no chance of ob- 
taining primary union, he may still hope for a good result by granulation. 
If the flaps fall apart the sutures should be removed and the lip should 
be bathed in warm boric lotion and covered with wet boric gauze. 
So long as the tissues are acutely inflamed nothing can be done with a 
view to bringing the parts together again; but as soon as the inflam- 
mation has subsided and healthy granulations begin to cover the raw 
surfaces, the sides of the lip should l)e readjusted by gauze and collodion 
or by strips of waterproof strapping. In this way a very excellent 
result may often be obtained for an operation which had threatened a 
hopeless breakdown. 

Cleft Palate. — Development. — In early fetal life the buccal and 
nasal fossae form one continuous chamber; at the eighth week a max- 
illary process grows inward from each side to form a partition between 
the fossae. If these processes fail to meet, the gap in the palate should 
be in the exact median line. The front part of the hard palate, however, 



Pio. 352. — Embrto of Three Weeka. Fio. — CleI’T Palate and Double Hare-lip. 

Showing frontonasal process, a, descend- Intermaxillary bones and prolabium attached to 
ing between the superior maxillary plates, 6 6; tip of nose (from a photograph;, 

eyes, c c ; inferior maxillar>’ plate, d d. 


is not developed from these processes, but, with the anterior part of the 
nasal septum and the median part of the upper lip, from a column of 
mesoblastic tissue descending from the frontal region. This tissue 
contains the intermaxillary bone. Thus the roof of the mouth is 
formed by the fusion of the maxillary processes with each other in the 
middle line and with the descending nasal process. A cleft of the soft 
and of the back of the hard palate is in the median line; but toward 
the front it passes outward and forward between the borders of the 
intermaxillary bone aiid the front of the maxillary processes, the line 
being Y-shaped. When failure of union between the median and the 
lateral processes affects the integumental parts as well as the bony, the 
cleft palate coexists with a double hare-lip. 

From the frontonasal process are developed the intermaxillary 
bones, the vertical plate of the ethmoid and the vomer, and by the 
third month they should be united with the adjacent tissues. 

Fig. 352 shows the oronasal cavity and the notched frontonasal 
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process, a; on the borders of the frontonasal process are the superior 
maxillary processes, 66, which blend with the frontonasal bud, to 
complete the upper lip. Thus, the fissure of the imperfectly developed 
lip is where the descending process should blend with the lateral fold; 
it is not in the median line. The fissures of a double hare-lip represent 
the notches which existed between the frontonasal and the maxillary 
buds of embryonic tissue. When the osseous tissues in the deep parts 
of the processes join, while the superficial parts do not, hare-lip exists 
without a palatine cleft. 

Single hare-lip is more often upon the left side. It may vary in 
degree between a mere notch and a fissure extending up into the 
nostril. Sometimes there is a notch beneath each nostril or a fissure 
into one nostril and a notch beneath the other. Or there may be a 
fissure into each nostril, with isolation of the prolabium and the incisive 
bones, which may be attached to the tip of the nasal septum, as in 
Fig. 363. 

The frontonasal bud is marked by a median notch and if this per- 
sists a median hare-lip may result. I have seen only one such case. 

Maternal impressions have nothing to do with the causation of hare- 
lip or cleft palate. As a rule the supposed ‘‘fright’’ occurs after the 
lips are developed, which is in the ninth week. 

Hare-lip and cleft palate sometimes run in families: here is an 
instance:^ 

Parent . normal. 


John, hare-lip. Daughter, normal. 9 other children, 

(Mrs. P.) normal. 


Daughter, norinal Son, hare-lip Child, 4 other children, 

(Mrs. T. W.). dJad clejt palate, hare-lip. normal. 


Harriet, Edith. Ellen, Ethel. Thomas. Henry, Emily, 
deft palaie. deft palate. deft palate, deft palate. 

If the descending frontal process misses its way it may join one of 
the lateral portions of the lip or, as already noted, the tip of the nasal 
septum (Fig. 353). A common variety of cleft palate is that in which 
the median fissure runs outward and forward on one side only — like 
a letter Y with one arm broken off. This is generally associated with 
a single hare-lip. 

In most cases of cleft palate and hare-lip, that portion of the max- 
illary arch which is attached to the septum contains the central incisors, 
the lateral incisors being altogether wanting. Sometimes it contains 
the four incisors, the palatine fissure in those cases passing in front of 
the canine tooth. If the cleft be on one side only the maxillary arch 
will probably contain three incisor germs, the absent tooth being on the 
^ite of the palatine cleft. 
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Development of the Teeth. — Ossification of the maxilla and 
development of the teeth bear no relationship to each other. The 
teeth are formed from buds of the deep layer of the buccal epithelium, 
which, growing liownward, become surrounded in due course by the 
bony alveoli of the palatal arch. The buds for the central incisors 
pass into the premaxilla; those for the canine tooth and for the molars 
pass into the maxillary process. The bud for ihe lateral incisor hap- 
pens to be placed just over the gap which exists between the 
premaxilla (mesial nasal process) and the maxillary process, and, 
after the manner of the man who sits between two stools, its fate is 
apt to be unhappy. It may, by chance, work its way into the pre- 
maxilla or, perhaps, into the maxillary process, or (and this is more 
than likely) it may find no resting-place and may fail to lie developed. 



V 

Fig. 3d4.^8HowiNG the Situation of the Bui> fok the Lateral iNcictOK over the Develop- 

MENTAL ClEI'T BETWEEN THE PkEMAXILLA AND THE MaXILLAKY PkOC'EHS. 

Dr. Arthur Keith has shown the writer preparations in which the bud 
for the lateral incisor is attached to the very front of the maxillary 
process, standing forward from it into the cleft as a semi-isolated papule, 
and other specimens in which it is projecting into the cleft from the 
premaxillary mass. In rare examples the bud has evidently been 
split, a small lateral incisor being found on each side of the cleft. (Al- 
brecht, in evolving his scheme, apparently confused the development 
of the teeth with the ossification of the maxillary arches.) 

Mr. Clement Lucas has recently pointed out* that congenital absence 
of an upper lateral incisor or an imperfect development of that tooth 
in a parent is apt to be a forerunner of harelip or cleft palate in the 
offspring. Similarly, one may find a small lateral incisor behind the 
fissure of a hare-lip, suggesting that the child has narrowly escaped 
being the subject also of a cleft palate. 

Age for Operating. — As cleft palate is an arrested development, 
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the gap ought to be closed at the easiest possible moment. The 
moat favorable time for operating on a cleft palate is between the age 
of two weeks and three months. Dr. Brophy, of Chicago, aflSrms® that 
at this age there is less shock because the nervous system is rudimentary. 
The sooner the muscles of the soft palate can be made to work with 
a definite scheme of vocalization, the more perfect will the voice 
eventually become. When the operation is undertaken at a later 
age, though the gap in the palate may be completely closed, but slight 
improvement in vocalization may ensue. But if a newborn infant 
be badly nourished and ill suited for the stniggle for existence, it 
would be wrong to submit him to any operation. He should be wrapped 
in wool, rubbed daily with cod-liver oil, and brought into a good 
state of health before the cleft is dealt with. As the limits of space 
render it impossible to consider all the various operations for cleft 
palate and hare-lip, the writer has had to content himself with de- 
scribing those which he is in the habit of performing. 

The Earlier Operation on the Palate. — Clear vocalization de- 
pends upon the anatomic integrity of the soft palate; the earlier, 
therefore, that a cleft is repaired the better. It should certainly be 
done before the hare-lip is operated on. For the closure of the cleft 
the radical operation of Dr. Brophy is advised. Briefly, this consists 
in thrusting the two superior maxillary bones together and then 
adjusting with sutures the vivified edges of the cleft. Brophy main- 
tains that in cleft palate cases the roof of the mouth is excessive in 
diameter by just the width of the cleft, and that after the maxillse 
have been thrust together and the palatine processes united, the 
development of the alveolar processes becomes normal, and that when 
the teeth of the superior maxillae which have been shifted inward 
by the radical operation are erupted, they will exactly meet those of 
the lower jaw. One of the most important features of this operation 
is that the halves of the soft palate so brought together can be sutured 
without interference with the muscles of the palate, the prospects of 
securing a natural voice being thereby greatly increased. And just 
as the approximation of the hinder part of the maxillary processes 
gives assistance in the repair of the soft palate, so does the approxima- 
tion of their anterior part simplify the subsequent operation on the 
hare-lip. The operation is begun by raising the cheek. A strong 
needle on a handle is then thrust through the maxilla, just behind 
the malar process, and above the level of the horizontal process of the 
palate bone. This needle carries a thick silk pilot-suture through to 
the cleft, and its loop is pulled down toward the mouth. Then the 
needle is similarly passed through the opposite maxilla, the loop 
being brought down as before. This second loop is passed through 
the first, which, being drawn upon, is made to bring the second loop 
out through the maxilte and across the nasal fossa. The sharply bent 
end of a thick silver wire is then hooked on to this loop and by pulling 
on the latter the wire is made to take its place. The wire suture 
thus lies above the horizontal processes of the palate bones, where it 
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can be seen through the cleft. Similarly, a wire suture is taken through 
the maxillae above the front part of the cleft. Two small, oblong 
leaden plates, with a hole drilled near each end, are then laid along 
the outside of the right maxilla, under the cheek, the end of the hinder 
wire being passed through the posterior hole and the end of the front 
wire through the anterior hole. The right ends of the wires are then 
twisted together from left to right, the plate being closely pressed 
against the maxilla, after which the twisted ends of the wires are flat- 
tened down. The ends of the wires under the left cheek are then 
similarly treated, and, as they are being twisted up, the maxill® are 
squeezed together. If, however, they are too firmly fixed to be moved 
toward each other, the bones themselves must be divided by a scalpel 



Fio. 355. — Cleft Palate and Hare^lip in an Infant Aoed Three Months. 

sufficiently to enable the surgeon to force their palatine processes 
into the middle line. After this is done the width of the gap in the 
lip is greatly reduced and the lateral halves of the soft palate come 
close together. Wire sutures are then passed through the freshened 
borders of the entire cleft. When the maxillae have been thrust 
together the wires extending between the leaden plates have to be 
tightened up. These wires and plates are not disturbed for three or 
four weeks. Some superficial ulceration may take place beneath or 
against the borders of the plates, but it is not of importance. The 
wires and plates may be removed after about the third week. 

The Prdabmm . — If the prolabium and incisive bone are advanced 
and isolated (Fig. 355) the surgeon may be unable to make use of them, 
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but it should always be his endeavor to jdo so. Sometimes the pro- 
jection can be thrust into position only by bending down the tip of 
the nose, and when it has become firmly attached in its new position 
the connection with the nose may be divided. Sometimes after the 
removal of a triangular piece from the septum the prolabium will come 
usefully into position. 

If later on the maxillary arch did not widen out sufficiently this 
co\ild be easily made right. But even if it were found small, that 
defect would be more than counterbalanced by the fact that, owing 
to the apj)roximation of the hinder ends of the maxillary processes, 
the surgeon had been enabled to form a soft palate without tension 
and without interfering with the tensor and levator palati. After 
operating l)y the old method one was apt to find the velum extremely 
tight, but, of course, it was not left in that condition. It was relieved 



Fig. » 56 . — The Same Infant Shown in Fig. 355 , Three Months I.ater. 

of tension by the method of Fergusson or Pollock or in some other 
way. Another plan is to make a free incision from before backward 
through the velum near its lateral attachment. 

Children Beyond Infancy. — With regard to children beyond 
infancy, the operation should not be undertaken until the mouth and 
teeth, fauces and pharynx are brought into a healthy condition. Cari- 
ous teeth should be extracted or cleaned and filled. Enlarged tonsils 
should be amputated and adenoids cleared away. For a day or two 
before the operation the nur.se may wash the mouth with a hand-spray 
of some mild antiseptic, so that, subsequent to the operation, when its 
use is highly desirable, the child may not object to it. 

The operating-table should be between and 4 feet high (inclu- 
sive of a firm mattress) and so narrow that the assistant may also, be 
able to see into the mouth. The instruments should be laid 
voL. Ill — 40 
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on another table of the same height, and should be arranged 
upon an aseptic cloth, from left to right, in the order in which the 
surgeon is likely to use them. They should not be placed in a lotion 
The most convenient anesthetic is chloroform, given on a flannel mask, 
which, later on, is changed for a Junker apparatus. 

The anesthetist should not be called upon to help in the operative 
work; he has enough to occupy his thoughts and his hands. The child 
ought to be only just ‘‘under'*: the anesthetist 
should be able to feel that at any moment, if need 
1)6, he could wake him up. The operator should not 
mind the patient making purposeless movements 
from time to time, as he then knows that his patient 
is “ upon the safe side. ’* It would be easy to give 
an overdose to a child in this operation. 

Stopfxige of breathing or a suggestive change of 
aspect should at once interrupt the operation. If 
artificial respiration is called for, the gag should be 
quickly removed and the child held up by the feet, 
so that blood may reach the anemic brain. With 
the child in this position the anesthetist swabs the 
face with cold water, and rubs it dry. Gently and 
slowly he compresses and relaxes the chest, so that 
the heart and lungs may be stimulated by the en- 
trance of air. 

Position . — The best position for the operation is 
upon the back, with the head hanging over the end 
of the table, so that the- blood may escape by the 
mouth or nostrils. This position, however, some- 
times hinders the breathing; still, it should be tried 
in every case. It often happens that after the opera- 




Fio. 357. — Modified Hmith'h Gao. 

(It 18 well to l)e provided with three nizes of the gag.) 



Fio. 358. — Tubular Mechan- 
ical Needle. 


tion the child vomits blood; and sometimes when there has been little 
or no vomiting the first motion passed after the operation is tarr)', 
some blood having found its way into the alimentary canal in spite of 
the child’s having been kept inverted during the operation. 
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The Gag.— A perfect gag has yet to be invented. The writer gen- 
erally uses a modified ''Smith's gag," as shown in Fig. 357. The best 
palate knives have a long cutting edge and a thin back. 

The raspatories, made of steel, should be slender and about eight 
inches long, with the ends in different curves suitable for variously 
pitched arches. The ordinary steel aneurysm needle makes a useful 
raspatory. 

The swabs can be made of tufts of absorbent cotton loosely tied up 
in gauze. They should vary in size from a cherry to a plum and 
should be used dry. 

The Needle . — The most convenient needle is the tubular one, with 
a reel containing an abundant supply of fine silver wire. At the end 
of the needle is an arrangement by which one of the curved, sharp 
points can be rigidly fixed; the wire is made to run through it by the 
movement of a small wheel upon the handle. The points are of various 
curves and sizes and, being round, do not cut 
the flaps. 

Cleft Palate ; the Operation after Infancy. 

— As already stated, the best time for operat- 
ing on a cleft palate is within the first few 
weeks after l)irth. But it may happen that 
the child has passed that age when he is brought 
to the surgeon, so that the radical operation 
cannot be done. Assuming, then, that he is in 
a good state of health and that his mouth is 
clean, he is placed upon the table for operation. 

The child being under chloroform, the surgeon Fic. 359.— Left Side of 
, ^ , 1 1 .• I. 1 Palate, Showing In- 

passes a long suture through the tip ot the cision along Alveo- 

tongue and gently pulls it forward, so that when Dotted Line IN WHICH 

the gag is fixed the tongue may not block the Extende?.^'*^ ™ 

air-way. A strip of mucous membrane having 

been removed from each side of the cleft, short incisions are made 
close to the teeth, passing down to the bone, as shown in Fig. 359. 

Bleeding is then checked by firm pressure with a dry swab. The 
closer that these incisions are made to the teeth the less the (*hance 
of wounding branches of the descending palatine arteries, the broader 
will be the flaps, and the less the likelihood of their blood-suppl}'^ being 
seriously interfered with. Then, by raspatories introduced through 
these incisions, the muco-periosteum is detached from the hard palate. 
The higher the pitch of the roof the greater is the probability of the 
flaps being brought together without tension. Indeed, in some cases 
of high, roofs the flaps are so slack that not only their bare edges, but 
some of their raw upper surfaces can be brought together. And 
this increases the chance of securing prompt union. But they do 
not often come together without tension; this is because they are 
continuous with the velum, which is firmly connected with the hard 
palate. In the velum is an aponeurosis, which, attached to the border 
of the hard palate, receives part of the insertion of the tensor palati 
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and the levator palati, and this aponeurosis must be detached before 
the velum can be moved inward. Success largely depends upon the 
the thoroughness of this disconnection. 

It is best secured by passing one blade of a pair of scissors (bent 
on the flat almost to a right angle) between the detached muco-peri- 
osteiim and the under surface of the back of the hard palate, and 
the other through the c’ijft and over the back of the velum, as shown 
in Fig. 360. Thus betA'een the blades are placed the mucous mem- 
brane which is continued from the floor of the nasal fossa and the 
aponeurosis of the soft palate, together with that part of the tendon 
of the tensor palati which is inserted into the palate bone. When 
this scissoi-s cut has been made the muco-periosteum and velum hang 
loose an<l the flaps are ready for suturing. 

Having passed the sutures through the flaps, the surgeon may 
find so much tension upon the edges of the flaps that he deems it best 
to twist up the sutures but loosely. Later, when he has inci’eased 
the length of the lateral incisions, he may tighten them up permanently 
with torsion-forceps. And so that he may know in wdiich way he 
should twist to tighten he should make it a rule alwaj-s to twist from 



Fig. 360 . — Diagrammatic IiEFK£d£NTATioN or Junction of (/t. p.) Hard and («. p.) Soft 

Palate. 

m. p., Muco-periasteum detached from hard palate; n. m. m., mucou» membrane from floor 
of nares; p. a., aponeurosis of soft palate; a. s., blades of curved scissors about to cut through the 
aponeurosis and the membrane. 

left to right, as in winding a watch. If it be found that, as the flaps 
are drawn together, there is so much tension that if the silver sutures 
were fully twisted up either the wire would break or cut its way through 
the flap, he must prolong the incisions backward into the halves of 
the velum. The course of this prolongation is shown by the dotted 
line on Fig. 359. The incisions thus made sever the aponeurotic 
insertion of the tensor palati and the chief part of the insertion of the 
levator palati. 

However wide a cleft of the hard and soft palate may be, it is ad- 
visable to operate upon the entire cleft at once rather than to divide 
the operation into tw'o parts, one for the hard palate and one 
for the soft. 

In certain cases of wide cleft of the hard palate of a grown child 
the bone may be cut about { inch from the gap on each side and 
the flaps of bone and mucous membrane shifted together, the vivified 
edges being adjusted by sutures. 

After-treatment , — On the completion of the operation the child 
should be so placed that the saliva, blood, and mucus may dribble ^ 
out of the mouth. In the case of an infant the nurse had better keep 
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him in her arms for a while, with the f^e directed downward. But 
if he is too big to be thus held, he should be put in the half-sitting 
position and partly turned to one side, with the head bent down, so 
that the saliva may dribble into a towel. If the child is collapsed it 
may be necessary to keep his head quite low and to give an enema 
of hot water with a little brandy. The child should have nothing by 
the mouth for several hours, but when the nausea has apparently 
passed off small quantities of beef jelly may be given in a teaspoon. 
This may be supplemented l)y rectal feeding. Jelly slips down easily, 
and is preferable to milk; it does not form curds in the stomach and 
is easily absorbed. In the course of a day or two a little sweetened 
orange-juice, chicken or meat which has l)een run through a fine sieve, 
bread and milk, or a soft custard pudding may be given. Home-made 
beef-jelly, chicken l)roth, and all other foods for children are far better 
than the various meat-essences, extracts, and juices supplied by the 
shops. 

If the child will allow the nurse to spray the mouth into a basin 
so much the better, but it should not be persisted in if it frightens 
him. As regards the lotion for irrigation, listerine, sanitas, Condy’s 
fluid, or boric acid with glycerin answers well. It is unnecessary 
for the surgeon to remove the sutures: they will quietly ulcerate their 
way out. This refers, of course, only to the fine wire and horsehair 
sutures, not to those more solid ones of silver wire which pass through 
the maxillai and the lead plates in the radical operation of infancy 
(p. 624). 

Should severe hemorrhage occur, the gag must be reintroduced 
and search made for the bleeding vessel. All clots should be removed 
and the mouth and nasopharynx should be syringed out with warm 
water, the head being in the overextended position. This might 
suffice to arrest the bleeding. If it did not, and the bleeding wsxs 
seen to be from one of the lateral incisions, a long strip of gauze dipped 
in a solution of adrenalin should be gently stuffed through the gap, 
and to the back of the velum, and the soft palate should be gently 
thrust up against this packing by means of a dry pad of gauze on a 
holder. 

Suppuration Threatening Failure. — If septic inflammation attacks 
the wound the child looks ill and yellowish, his temperature goes up, and 
his breath becomes foul; still, the operation need not prove a failure. 
Some part of the cleft is generally closed and granulation tissue in 
due course closes more. As soon as healthy granulations cover the 
surfaces (which will be in about a fortnight) the child will probably 
have undergone auto-immunization, and the operation may be done 
over again with a good prospect of complete success. 

A perforation remaining after a not entirely successful operation 
may of itself close with time. A hole as large as a pea may be left 
in the hard palate after the performance of an otherwise successful 
operation. The introduction of the slender blade of a thermocautery 
will complete its obliteration. The narrower the cleft and the earlier 
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the date at which it is closed, the more perfect will be the speech; the 
closure of a wide cleft in late childhood brings but slight improvement 
to the voice. Amelioration greatly depends upon the attention which 
the parents devote to teaching the child to pronounce distinctly. The 
child should be shown the movement of the lips and tongue of the 
teacher when the difficult woriLs are being pronounced, and he should 
be made to imitate them over and over again. A pei*son accustomed 
to teaching deaf-mutes would give helpful instruction. 

Other (acquired) malformations of the palate may result from 
the adhesion of apposed surfaces w’hich have been left raw after 
surgical operations, as well as by the contraction of cicatricial bands 
into which granulations have been developed after burns, scalds, ulcer- 
ation. or sloughing, or after the removal of extensive buccal nacvi. As 
an example of the first may be given the adhesion of the fresh stump of 
an amputated uvula to the posterior wall of the pharynx left raw after 
an operation for adenoids. The operative treatment of intrabuccal 
contractions is generally disappointing, for the granulation tissue which 
fills up the gaps left after bands have been divided becomes converted 
into a new material which undergoes a similar condensation and 
contraction. 

Terrible deformities often occur after burns of the face and lips. It 
has been said that the scar-tissue following a burn undergoes greater 
contraction than new tissue formed in other circumstances; the explana- 
tion probably is that the scars left after burns are apt to be extensive 
and deep. Thus, the mouth may be reduced to an opening the size of 
a pea. the lower lip may be everted and drawn down to the chin, and 
the chin itself may be fixed to the front of the sternum. The irresistible 
pull of contracting adhesions may cause eversion of the lower teeth and 
.serious deformity of the jaw. The deformity of the mouth left after 
syphilitic ulceration is not so great as that following a severe burn. 
For the treatment of these conditions see the chapter on Plastic Surgery, 
Vol. V. 
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THE LIPS, PALATE, AND CHEEK. 

The lips consist of a mass of striped muscular fiber and connective 
tissue covered with skin and lined with mucous membrane, which is 
continuous with that of the gums and mouth. 

Inflammation of the lips may be either acute or chronic. The 
former condition is likely to be due to infection by staphylococci or 
streptococci and may vary in degree from a localized cellulitis, which 
passes off quickly or ends in suppuration, to an erysipelas which, 
spreading to the face or neck, may end fatally. 
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Chapped Lips. — The mucous membiane covering the free border 
of the lip is thin and delicate, and is kept soft and pliant by the moisture 
of the mouth and the mucus which is secreted by its own glands. Under 
the influence of cold, drying winds, the moisture is carried away and 
the surface is apt to crack. The crack extends from before backw^ard, 
and when the person laughs, or in any other way stretches the lip, the 
exposed filaments of sensory nerves are irritated and the capillaries 
opened. Time after time this happens and the crack becomes a 
chronic ulcer with a thickening at its base, and, after the manner of a 
fissure of the anus, may be the cause of much distress. 

To prevent the occurrence of chapping the surface of the lip should 
be frequently smeared with glycerine or cold cream. If a sore refuses 
to heal under such treatment it may be painted with a solution of 
cocain and touched with a point of nitrate of silver. But if it should 
prove unusually obstinate the ulcer had better be dissected out in the 
base of a slender wedge, the sides of the w'ound being brought together 
by a few fine sutures, and the linear wound covered with flexible 
collodion. 

Chronic inflammation of the upper lip is often met with in tuber- 
culous children and is caused by the irritation of discharges from the 
nostrils. The lip becomes thick, red, and prominent and is liable to 
ulceration. It may also be found as a secondary affection in persons 
with tuberculosis of pulmonary or other tissues. Cases are on record 
in which the bacilli of tuberculosis evidently obtained entrance into the 
lip through a wound caused by a tooth or a fork. 

Lupus may begin on the lip or spread there from the cheek or nose. 

Chronic inflammation of the lips of a vesicular (eczema) or pustular 
nature (impetigo) is often met with in unhealthy children; it is apt to 
cause enlargement of the cervical lymphatic glands. 

Treatment. — ^The child should be carefully dieted and given a 
mixture of rhubarb and soda, fomentations of boric acid lotion being 
applied under an impermeal)le dressing. Subsequently a course of 
iron and cod-liver oil may be advisable. Herpes labialis is a local 
inflammation of the surface of the lip, associated with the appearance 
of a crop of vesicles which burst and run together, giving rise to a 
superficial ulceration. The condition is found in gout, pneumonia, 
fevers, and other disordered states. 

Ulcers of the lips may be due to syphilis, tuberculosis, septic 
infection, or injury. If an ulcer is allowed to become chronic the 
epithelial cells about its base are apt to penetrate deeply and eventually 
to convert an innocent sore into a cancer. 

Epithelioma of the lips is generally due to chronic irritation 
in persons beyond middle age, and the commonest cause of it is 
a tobacco pipe or a prominent, jagged tooth. The most harmful sort 
of pipe is that of baked clay which the smoker is in the habit of breaking 
off short; the wet epithelium clings to the absorbent clay and is peeled 
off the lip when the pipe is removed. This leaves the mucous membrane 
denuded and sore, the inevitable result being a slight local inflammation. 



632 


SURGERY OF THE MOUTH, TEETH, AND JAWS. 


When this little injury has been occurring in the same spot time after 
time during a long course of months or, possibly, of years, a permanent 
local thickening of the lip takes place, but inspection might fail to 
discover clear proof of malignancy. There is a slight but obstinate 
abrasion of the surface with some moist discharge, without enlargement 
of submaxillary lymphatic glands; but if the irritation be allowed to 
continue the signs of malignancy soon become manifest. It is in this 
stage of the disease that surgery can do so much : if the irritated tissue 
is removed by the knife prompt healing takes place, and pipe-smoking 
being given up, or the troublesome tooth being removed, the clinical 
episode is soon forgotten. 

If the piece which has been early taken away be examined micro- 
scopically, it shows enlarged papilke with the epithelial cells all upon 
the proper side of the basement meml>rane — a sure sign of innoceiujy; 
but if, as too often happens, a belated operation has been resorted to, 
the epithelial cells are seen passing between the papilhe into the sub- 
stance of the mucous membrane — unmistakable evidence of malig- 
nancy. The clinical signs of the malignancy of the growth would be 
its painle.ss, indolent nature, its refusal to heal, and its hardness. As- 
suming that the sore is on the lower lip (which is by far its more common 
seat) and in a man (women are very rarely attacked), careful searcli 
should l)e made for enlarged glands below the jaw, especially for one 
just beneath the symphysis. It is not always an easy matter to find 
them, for they do not stand out as in the case of primary syphilis or 
of a septic sore. The best way to examine for them is for the surgeon 
to place himself behind the patient and to get him gently to bend his 
head forward so as to relax the tissues at the front of the neck. The 
mass is not tender, and on gently compressing it l>etween the finger and 
thumb .soft plugs of epithelial debris may be squeczetl out. If the 
epithelioma is allowed to grow unchecked, it finds its way to the gums 
and .sets up firm connections between the lip and the bone. 

The diagnosis from hard chancre is effected by the length of 
history, the dry, quiet appearance, the absem^e of sore throat, of sec- 
ondary eruptions, and of the large submaxillary buboes. 

Operation. — To exci.se an epithelioma of the lip without opening 
up the submaxillary region and clearing away the associated lymphatic 
glands is to invite disappointment. For the glands contain epithelial 
growth almost as surely as did the labial sore, and if they are left it is 
but a question of time when they will involve the neck in malignant 
ulceration. They should be dissected away whether they are apparently 
enlarged or not: the simple operation of the removal of a wedge from 
the lip is a thing of the past. Free excision of labial cancer by the 
knife has this great advantage over treatment by x-raj^, and over all 
other bloodless measures, that the surgeon is able at the same time to 
rid the patient of the deposits in the glands. In every case of operable 
epithelioma of the lip a radical operation should be done. Some 
operators ^ make it a rule to tie the facial vessels and then remove the 
submaxillary salivary gland and the lymphatic glands, together with 
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all the lymphatic elements from one angle of the jaw to the other, as 
well as the glands over the carotid bifurcation. But if the epithelioma 
has a lateral situation it may be necessary to clear out only the cor- 
responding submaxillary and carotid region. Even if the growth seem 
to be so adherent or widely spread that operation can offer the surgeon 
but a poor hope of being able to get it all away, still the writer would 
be in favor of making the trial. It not seldom happens that when a 
surgeon has proceeded some distance with an operation, difficulties which 
had before seemed well nigh insurmountable are vanquished, and it is 
completed with satisfaction. An operation such as this may entail 
the surgeon’s shaping out a new lip from the thickness of the skin of 
the face or neck (see Cherloplastif in Chapter on Plastic Surgery^ Vol. V.). 

Dowd’s operation (Fig. 361) 
meets the requiiements of most 
cases, especially the extensive ones, 
tetter perhaps than any other. 

By it practically the entire lower 
lip may te removed with but little 
deformity, and the glands can be 
removed at the same time. The 
incisions next the growth should 
be placed so as to remove 1.5 to 2 
cm. of sound tissue with the tumor. 

As much of the skin over the 
prominent part of the chin as 
possible should be kept. Horizon- 
tal incisions from the angles of 
the mouth about 5 cm. long should 
te made before removal of the 
tumor, so as to insure symmetry. 

They should be carried only down 
to the mucous membrane. This should te divided about a centimeter 
higher in the inside of the cheek and used to foim the Vermillion border 
of the lip. Should the jaw te involved, all of the diseased portion and 
somewhat more should te removed. 

Angiomata. — Nacvus of the lip may be either capillary or venous. 
The former may be situated upon the cutaneous or the mucous surface, 
or it may reach to both surfaces. A venous nwvus may bulge upon 
either aspect of the lip or may extend right through its substance. It 
should be dealt with promptly, as in this situation it is apt to grow 
rapidly. It may be treated by electrolysis. If it is large and well de- 
fined it had better be removed by dissection, the vessels of supply being 
included in the sutures which bring the surfaces of the wound together. 

A labial cyst may be produced by the distention of one of the 
small mucous glands. It stands out upon the dental surface of the lip 
as a translucent bead. It is best treated by entire removal under 
cocain, the edges of the incised wound being brought together by 
fine sutures. 



Fi»J. 361. — Dowd’s Incision for Removal op 
Epithelioma ok Lower Lip and the Glands. 
(Keen and White.) 
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Horny elevations may result from an epithelial deposit drying 
upon the surface of some enlarged papillse. In rarer instances they are 
due to a piling up of dry material upon the shell of a sebaceous cyst. 
They should be treated as has just b^n advised for labial cysts. 

Macrocheilia (hypertrophy of the lip or lips) is the result of 
congenital dilatation of the lymph-spaces (c/. Vol. II., p. 607). There 
is, in addition, a considerable formation of new fibrous tissue, and 
sometimes the capillaries and veins are dilated as well as the lymphatics. 
When the lower lip is affected its weight may cause it to hang down 
and to be everted. If the affection is slight it may be remedied by 
electrolysis performed from the mucous aspect. This has the effect of 
destroying much of the overgrowth and of replacing it by an intersti- 
tial granulation tissue which, undergoing contraction, squeezes the 
adjacent spaces empty and causes a general shrinking. If, however, 
the enlargement is great, a wedge-shaped piece must be removed from 
the entire thickness of the lip transversely and the upper and lower 
sides of the gap fixed together by sutures. 

Malignant Pustule. — (See Anthrax, Vol. I., p. 503.) 

Noma (Cancrum Oris).— (See Vol. I., p. 344.) 

Carbuncle.— (See Vol. I., p. 268.) 

Of wounds and injuries of the lips the most common are cuts and 
contusions, either of which may involve serious bleeding from the 
coronary artery. (On everting the lip the bleeding point may be secured 
by a stitch.) Contusions of the lip against the teeth may be followed 
by much swelling, especially of the mucous membrane. Flames 
ascending from the burning clothes and the accidental or criminal 
contact of caustic fluids may cause extensive sloughing of the lips, 
with subsequent deformity of the mouth. 

Stings or bites may cause much edema, and if the bite happen 
to be ma<le by a fly arising from infected meat the result may be 
alarming or even fatal. 

The best application to an ordinary sting is sal volatile. If the 
wound has been inflicted by a fly which has arisen from a germ-laden 
hide or carcass, carbolic acid or some other effectual cautery should be 
applied. 

Stomatitis. — Inflammation of the mucous membrane of the mouth 
may be of a simple catarrhal nature, clearing away by itself 
or with the help of a boric wash. In children a parasitic form, thrush, 
is common enough. O'idium albicans is the vegetable growth to which 
it is due. The feeding-bottles should be looked to, and the white 
patches should be painted over with boric lotion. 

In unhealthy children stomatitis may run on to ulceration with 
hemorrhage (see Scurvy and Rickets, Vol. I., pp. 574 and 580). 

Gangrenous stomatitis is the result of the inoculation of virulent 
microorganisms, and will need the adoption of vigorous measures 
(see Cancrum Oris, Vol. I., p. 344). 

Ludwig’s Angina.— (See Vol. I., pp. 262, 346.) 

Syphilis, as Affecting the Palate (c/. also Vol. I., p. 707).— 
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When a practitioner desires confirmatory evidence of a person’s having 
been the subject of syphilis, one of the first things that he does is to 
inspect the palate for marks of former ulcerations, the palate being a 
favorite spot for attack in the later stages of the disease. Hunterian 
sores are occasionally found there, and very frequently the “mucous 
patches” of the secondary stage of the disease. The granuloma of 
the tertiary stage (gumma) is often seen in the bone or the mucous 
membrane of the hard palate and also in the soft palate. It is gener- 
ally in the middle line and far back. Mr. Hutchinson says that perhaps 
in ninety-nine cases out of a hundred ulcerative destruction of these 
parts, if not cancerous, is syphilitic.* The case which forms the 
exception may be lupus. Ulcei-ation of the palate often leads to 
necrosis of the superior maxilla and to wide perforation into the nasal 
fossa. Sometimes the uvula and the chief part of the velum are de- 
stroyed thereby. If the ulceration extend from the border of the soft 
palate to the pharynx and then, under the influence of iodid of 
potassium, begins to heal, the granulations of repair from the two 
surfaces may eventually blend. Subsequently they are converted into 
fibrous tissue which, in contracting, draws the remains of the soft 
palate into permanent contact with the pharynx. Such adhesions 
are very difficult of effacement. They must not be touched while the 
disease is still in progress, but subsequently they may be dealt with by 
incisions and sutures, the operations are likely to have to be repeated. 
Perforations of the hard palate may be dealt with as described in the 
treatment of cleft palate (p. 627) or by the application of an obturator. 
Perforations of the palate may result also from congenital syphilis 
when other manifestations of the congenital disease may be conspic- 
uously absent. 

The writer has known it to happen after an extensive operation for 
clearing the nasopharynx, finishing up with the amputation of an elong- 
ated uvula, that the stump of the uvula has formed firm adhesions to 
the back of the pharynx. One should make it a practice, therefore, not to 
amputate the uvula at the same time that he removes adenoid growths. 

Lupus may attack the palate, but its progress is much slower than 
syphilis. As Mr. Hutchinson says, “i^yphilis may destroy as much in 
a month as lupus will do in years,” and the patch of lupus on the palate 
is not likely to be the only one. When vigorously dealt with by spoon 
and cautery the places may with diflSculty be made to heal, but the 
administration of iodid of potassium has no permanent influence 
upon them. 

Emphysema of the cheek may follow a fracture of the antrum, 
the frontal sinus, the nose, or any neighboring part of the air-passages, 
and its presence implies that the mucous membrane has been torn.* 
When the individual coughs, sneezes, or vigorously blows his nose, air 
is forced into the connective tissue where it may be recognized by the 
fine cracklings which are felt under the gentle pressure of the finger. 
No active treatment is needed. 

Inflammation of the palate may follow the implantation of 
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septic germs, as after operations, or it may be part of a general stoma- 
titis, as described on p. 6.34. In those who smoke a great deal, especi- 
ally in cigarette smokers, a marked hyperemia of the mucous membrane 
Qf the palate and pharynx may be noticed. This should not be mis- 
taken for inflammation. 

Tumors of the hard and soft palate may be innocent or 
malignant; in the latter case the cervical lymphatic glands are likely to 
be enlarged. Among the innocent tumors are adenomata, cysts, naevi, 
lipomata, and fibromata. 

With regard to malignant growths, the most important question 
concerns the possibility of removing them. Before coming to a decision 
it will be well to examine under an anesthetic, so that the finger can 
make a deliberate and thorough exploration of the parts, finding to 
what extent the growth is fixed and the amount of lymphatic invasion 
in the neighborhood. No operation short of a complete removal should 
be undertaken. 

The commonest malignant tumor of the palate is epithelioma, 
which may be started by a badly fitting denture, a carious tooth, or any 
other source of chronic irritation. It begins as a wart or as an indolent 
ulcer with hard edges; it slowly increases in size, spreading to the gum 
or the tonsih and causing induration of the lymphatic glands near the 
angle of the jaw or in the upper part of the neck. It is prone to !)leed. 

Sarcoma of the palate Ls likely to start in connection with some of 
the gland tissue, the growth being, thus, an adenosarcoma. It in- 
creases in size steadily, but slowly, and may at la.st hinder rc.spiration as 
well as deglutition. Its covering of mucous membrane remains long 
unulcerated. Adenosarcoma occurs in youngish peojile; epithelioma 
of the palate is met with late in life. Although sarcomata of the palate 
must be placed in the malignant class, they.neverthele.ss are not diffuse, 
they rarely implicate the lymphatic glands, and they do not usually 
recur after removal. They ought to be thoroughly removed at the 
earliest possible moment. 

Hypertrophy of the uvula may be the cause of a distressing cough 
and of vomiting; these troubles disappear as soon as the uvula is am- 
putated. The writer has seen a minute, unsuspected epitheliomatous 
ulcer upon the uvula giving rise to an enlargement of the cervical 
glands remarkable for its size. 

THE TEETH AND GUMS. 

Attention has already been directed to the necessity for rendering 
the mouth as aseptic as possible before performing any cutting operation 
upon the palate or tongue (p. 61.5). And inasmuch as respiration and 
deglutition place the air-passages, the gullet, and the stomach in active 
communication with the mouth, the surgeon should insist upon securing 
cleanliness of the mouth before operating upon any part of the air- 
passages or upon the esophagus or stomach. 

Dental caries is a quiet disintegration beginning on the surface 
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of the tooth; it is caused by septic gern^. By subjecting extracted 
(dead) teeth to the influence of these germs, “with imitation of the 
conditions existing in the mouth as to temperature and moisture/' ® 
caries can be exactly reproduced. Caries, unless checked by art, 
advances toward the pulp-cavity and converts the tooth into a friable 
shell. The disintegrating process becomes painful as soon as the 
dentin is involved, and the pain becomes intense when the central 
chamber is laid open and the pulp is exposed to the action of external 
irritants and injury. Caries, however, is not the only cause of tooth- 
ache; in some cases it is due to the presence of diseased roots or to 
impacted wisdom-tooth ; but it is generally of local origin (see Neuralgia 
of Fifth Nerve, Vol. II., p. 605). 



Fio. 362.— Commencement op Formation op Cavitt of Decat in Enamel. (Leon Williams.) 

Delay apparently arrested at line of stratification. 

The starting-point of caries is a defective spot in the enamel, which 
may have been congenital or may have been caused by the influence 
of acids derived from the putrefaction of particles of food lodged in the 
crevices between the teeth. Through these spots the germs enter. 
Cocci and bacteria abound in the dentin-tubes or pulp-cavity of every 
carious tooth. The hollowness of a carious tooth is due to the fact 
that the dentin is more readily destroyed by the acid-producing germs 
than is the enamel. Overcrowding of the teeth is a great incentive 
to caries, in that it places particles of decomposing food beyond the 
reach of the brush and the tooth-pick. 

Alveolar abscess has as its starting-point a carious spot about 
the fang of a tooth. The septic germs find their way thence into the 
peridental tissues and set up in them localized abscesses, the tension 


638 


SUBGKKY OP THE MOUTH, TEETH, AND JAWS. 


often giving rise to throbbing, and to distracting pain. Sometimes 
the pus travels up by the side of the tooth and so effects its escape, 
or it may remain locked up for a while beneath the mucous membrane 
and thus give rise to a gum-boU. 

In other cases the germs enter the alveolar process and set up an 
osteitis which may end in suppuration (alveolar abscess) or in necrosis. 

Suppuration having occurred, the pus may work its way beneath 
the mucous membrane until the abscess points” externally by the 
angle of the jaw, involving an ugly depressed scar, or the suppurative 
process may extend into the substance of the maxilla and give rise 
to abscess of the antrum. In every case of gum-boil or of alveolar 
abscess the place must be thoroughly exposed and cleaned, mild 



Fio. 363. — Showing Formation of Internal Cayttibs and Degenerative Chanqeb in the 

Dentin. (Leon Williams.) 

Caused by penetration of the acid of decay, previous to any breaking down of enamel. 


carbolic washes or solutions of peroxid of hydrogen being used. Sub- 
sequently, with the view of preventing further suppurative troubles, 
the septic focus in the tooth should be dealt with by the dental surgeon. 
In many cases the l)est treatment is the prompt extraction of the 
offending tooth. 

Pyorrhoea atveolaris (Rigg’s disease) is primarily a local affec- 
tion, and is due to the action of various groups of septic micro- 
organisms upon secretions and particles of food lodged in pockets of 
the gums around the alveoli. Thus favorably placed, the germs 
set free a material which, being taken into the blood, gives rise to 
symptoms of slight, grave, or even fatal intoxication, according to its 
degree of virulence. 
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Mr. Goadby has carefully studied th^ disease in England/ as 
Rigg and Kirk have done in America.® 

The pus may be found by pressing upon the surface of the alveolus, 
or it may be seen welling up of itself; sometimes it is difficult of discovery 
or is overlooked. The subjects of this disease (which may exist in a 
very chronic form) complain of general ill health, of obscure rheumatic 
pains, of headache, of slight but continued gastric troubles, and, as a 
general rule, of diarrhea or constipation. They have a gray appear- 
ance under the eyes. There is a reduction of red blood-corpuscles 
and hemoglobin, with a slight leukocytosis; sometimes purpuric rashes 
appear. Commonly a well-marked acne is present which may be 
pustular, and in some cases septic arthritis occurs. The gums are foul, 
hyperemic, and swollen; the walls of the alveoli are absorbed in due 
course and the teeth fall out — such devastation working the cure. 
But, unfortunately, the disease may spread from socket to socket until 
at last every tooth is shed. It is said that the disease is particularly 
apt to occur in gouty subjects. The cases are probably of a mixed 
infection^ the microorganisms chiefly concerned being the various 
staphylococci. 

Treatment. — A thorough inspection must be made of the mouth. 
The tartar should be removed from every tooth; all hopelessly decayed 
teeth should be extracted, and those which are not so far gone must 
be cleaned and filled. Loosened teeth must be made secure or they 
may be needlessly sacrificed. The pus-containing pockets in the 
gums must be opened up, scraped clean, and treated with some trust- 
worthy antiseptic, and sinuses running from them toward or into 
fang or bone must be efficiently dealt with. If the condition has 
been acute, or is of long standing, search should be made for abscess 
in the bone and for sequestra. In short, this serious condition must 
be treated on those precise surgical lines which are followed when 
septic microorganisms are lurking in other crevices. 

Mr. Goadby has treated chronic cases of this disease by Professor 
WrighPs method of vaccination (Vol. I., p. 174). Briefly this consists 
in determining the relative value of the patient’s serum as compared 
with that of a normal individual in promoting the ingestion of the 
given species of bacterium by the phagocytic white corpuscles. The 
average number of cocci ingested by a number of white cells is calculated 
in each case, and the ratio of the two averages gives what is known as 
the ‘‘opsonic index” for the special organism tested. Goadby is of 
opinion that amelioration in the general symptoms took place under 
the vaccine treatment, and in those cases in which the blood count 
was made a concomitant improvement was observed. He says that 
the patients expressed themselves as “satisfied” with the injections, 
and that in several instances they put on weight and lost the feeling 
of fatigue. But the difficulty in connection with such treatment 
will be to know in each case exactly which are the particular bacilli 
concerned and, therefore, in preparing the precise form of vaccine 
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desired. In the experience of the writer the vaccine treatment of this 
disease may be attended with lemarkable success. 

Replacement of teeth which have been temporarily removed, 
extracted in error, or violently knocked out, is a recognized operation. 
For its successful accomplishment three points must be attended to: 
first, the tooth and the socket must be aseptic; second, there must 
be absence of severe inflammation; third, the replaced tooth must be 
kept steady— much as a transplanted tree is steadied by a stake until 
it is well -established.” Supposing that with some special object 
in view, or by an accidental slip of the fonreps, a dental surgeon has 
removed a tooth which is in a condition for replacement, he cleans it 
to the extent of rendering it iiseptic and then straightway puts it 
back in its place. But if from a blow of a fist, a kick from a horse, 
or some such violence, a tooth has been knocked out, perhaps to l)e 
picked up from the ground, or carried about in a pocket for some time 
before the case comes under the care of the surgeon, it would be unwise 
to attem])t immediate replacement of the tooth even after making it 
aseptic. The injury which knocked it out must needs l)e followed 
by local inflammation and the tooth should not l>e put l)ack until 
this has subsided. Having been carefully cleaned, the tooth should 
in the meanwhile be preserved in a warm and mild antiseptic solution, 
and in a few days time, when the inflammation has subsided, the 
socket should be washed and dried and the tooth gently pushed home 
once more. 

The probabilit}'' is that the tooth is one of the incisors, and as soon 
as it is in position a cast must l)e made and a gold plate molded from 
it, which, while taking its bearings from the tooth on either side, 
caps the replanted one and shields it from disturbance while it is 
fixing itself in position. It will be advisable to have this splint worn 
for at least three months. 

Extraction of teeth may have to be performed if they are 
erupting badly, are hindering the due eruption of others, if they 
are crowded together, are in a hopeless condition of caries, or are 
lodged in a suppurating alveolus (see Pyorrheea Alveolaris, p. 638). 

The instruments by which extractions arc usually performed are 
forceps and elevators, made of steel, and duly sterilized by heat. Before 
proceeding to the extraction, the surgeon should consider well exactly 
which teeth are to come out, and in the praiseworthy endeavor to be 
quick over his work he must look to it that he does not attack a wrong 
one. A great secret in the art of extraction is to thrust the blades 
well down into the socket, so as to be sure to close them upon a sound 
part of the tooth and not upon the hollow crown. A beginner who 
contents himself with gi-ipping the exposed part of the tooth is likely 
to break it short off at the level of the gum, with the result that the 
subsequent extraction of the fangs is rendered difficult. 

There is a wide choice of forceps for the various teeth, but the 
practical surgeon has generally a few favorite pairs with which he 
does most of his work. The use of the elevator is chiefly confined 
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to the extraction of the hinder molars, especji^lly when, from the fixation 
of the jaws (p. 653) or from some other cause, the forceps are not 
serviceable. The operator must see well to it that when he has ex- 
tracted a tooth or a root it does not get adrift into the pharynx or, 
still worse, into the wind-pipe. 

Hemorrhage after extraction generally stops by itself, but in certain 
exceptional cases and especially in hemophilic individuals it may be 
extremely serious. Treatment may be begun by gently washing or 
syringing with warm water so as to remove the clots. Next, the 
empty socket may be covered with a pad of cotton-wool which is 
thrust into position by the firm closure of the jaws. If the bleeding 
still continues, adrenalin may be applied upon a small dressing of 
cotton- wool. Strong chemicals, such as the salts of iron, had better 
not be used, lest they should cau.se sloughing of the gum. 



Fkj. ;i64. — MAi.KiNA.VT (Fibkosakcoma). 

U*rof. liobcrt D. Murray, I. M. S.) 

Woman axed thirty-five. 



Fig. 365. — The Same Patient Shown iw 
Fig. 364, ait-er Operation. 

Tlie patient lias been fitted with artificial 
teeth. 


Odontomata are tumors composed of dental tissues in varying 
proportions arising from teeth-germs or from teeth still in the process 
of growth. They are named according to their origin from the enamel- 
organ, the tooth-follicle, the papilla, or the whole germ. The subject 
of odontomes has been much simplified by the able and original work 
of Mr. Bland-Sutton ® (see Tumors, Vol. I., p. 784). 

Qingivitis (inflammation of the gums) may be part of a general 
stomatitis which has been set up by septic inoculation, or it may occur 
in the course of pyorrhoea alveolaris; it may be a manifestation of scurvy 
or rickets, or may be the result of absorption of such drugs as mercury, 
lead, or phosphorus. The gum is red and swollen (especially in the 
crevices between the teeth), spongy, and tender. As regards 
treatment, it will be necessary to remove the source of irritation, so 

VOL. Ill — 41 
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far os is possible, to have the teeth scaled and made clean, and to use 
an antiseptic mouth-wash. Carious teeth should be filled or extracted. 
If the inflammation become chronic and, as a result, the gums are 
permanently thickenetl. they njay be washed over with a solution 
of cocain and then treated by multiple puncture with a fine thermo- 
cautery needle. 

Tumors of the gums may be simple or malignant. From the 
fact of a tumor being “upon the gum“ it is apt to be called epulis — 
a term devoid of pathologic precision. It may be impossible to say 
at first whether a tumor of the gum Ls innocent or malignant, and, 
as a general rule, it will be safest to remove it while it is yet small 
and to examine it under the microscope, rather than wait until by 



Firi. .366. — MALitiNANT Epulw. (Riniiip.) 


its rapid growth or by some other sign its malignancy is placed be- 
yond doubt. 

“The operation itself consists in removing a tooth on each side 
of the growth so as to gain access to the bone. Then by a saw and 
bone forceps all of the alveolar process and the tumor are removed. 
Any less radical operation, even in apparently non-malignant cases, 
is apt to be followed by recurrence.” 

Figs. and .S65, from photographs kindly supplied by Col. R. 
D. Murray of the Indian Medical Service, show a malignant epulis 
(fibrosarcoma) of the lower jaw, and the excellent results obtained by 
operation and the subsequent adjustment of artificial teeth. 

One of the commonest forms of growth from the gum is a capillary 
or venous nmms. It shoud be promptly dealt with by the thermo- 
cautery or by electrolysis. A simple form of epulis is the mass of granu- 
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lation tissue springing from a gum which js irritated by a carious fang. 
It may be treated by removal of the tooth and by the use of a small 
sharp spoon. 

Congenital hypertrophy of the gum may be associated with 
intellectual deficiency, but though called ‘^congenital, it may not 
have occurred until the first teeth were being cut. 

Myeloid sarcoma is a common form of epulis and is more likely 
to occur upon the lower jaw. Though classified among the sarcomata, 
it does not possess the characters of those growths — it is encapsuled 
and it does not implicate the lymphatic glands. A myeloicT sarcoma 
forms a rounded outgrowth from the gum or, rather, from the alveolus, 
and it is of that dusky reddish-brown tint known as “maroon.’^ When 
it springs from the interior of the bone it causes absorption of the 
osseous tissue, and the periosteum laying down a thin layer of new 
bone over its surface, that peculiar and characteristic feeling known 
as “egg-shell crackling” may l)e detected. In former times extensive 
operations were performed upon the jaw for the removal of a myeloid 
sarcoma, but now that its comparatively benign nature is recognized, 
the surgeon contents himself with removing the teeth which are loosened 
by the growth and then thoroughly scraping away the morbid tissue 
by means of a strong sharp spoon. 

Sarcoma of the most malignant form may spring from the gum, 
from the periosteum of the jaw, or from the alveolus. That variety 
which grows from the maxilla may increase rapidly in size and, having 
bone deposited in its l)ase, it is well called ossifying sarcoma. 

Epithelioma of the gum is rarely a primary condition; but 
malignant ulceration of the lip, cheek, or tongue is apt to invade the 
gum. 


THE JAWS* 

Deformities of the jaws have a prejudicial influence upon the 
development of the teeth; if the jaws are small the teeth are so crowded 
that some of them have to be sacrificed. In early life the jaws are quite 
phustic; this is well shown by the way in which the mandible is some- 
times everted by the contraction of a scar left after an extensive burn. 
The dental surgeon makes use of this plasticity in widening a narrow 
arch. By the constant sucking of its thumb the young child is apt to 
press back the soft alveolar process of the lower jaw and to thrust 
forward the other, so that when the upper incisor teeth are cut they 
are spread forward. Prominence of the lower jaw causes the indi- 
vidual to be “under hung.” Other deformities may render the jaw 
V shaped or saddle shaped, but if the surgeon can get to work upon the 
case early he can greatly improve it. 

Abscess or “Qum-boil.** — (See Vol. I., p. 260.) 

Periostitis and osteomyelitis are the direct result of infection 
by germs spreading, in all probability, from a carious tooth. Osteo- 
myelitis is the more serious condition, as the inflammatory effusion into 
the unyielding tissue not only causes intense pain, but is likely to entail 
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thrombosis of the vessels and necrosis. The deep-seated inflammation 
is associated with much swelling about the jaw and cheek. The breath 
is extremely foul and the patient, unable to eat or sleep, is in great 
distress. If the disease is allowed to progress, suppuration takes place, 
the abscess bursting into the mouth or on to the surface of the face. As 
soon i\s the pus escapes, pain subsides, and in all probal)ility a sinus 
remains running down to the diseased bone; periosteal thickening takes 
place and. if necrosis has occurred, the probe will sooner or later find 
bare bone. 

Treatment. — ^The presence of a painful swelling about the jaw 
should at once cause the surgeon to make a close inspection of the teeth, 
and, even in these days of praiseworthy conservatism in connection 
with dental troubles, there should be no hesitation al)out extracting 
the offending tooth. The hict that the patient is unable to open his 
mouth is no longer regarded as an excuse for delay; if tlie forceps 
cannot be introduced into the mouth the tootli must be removed l)y 
an elevator. After the extraction everything may at once quietly 
settle down. Hut if the case be allowed to drift on, the destruction 
may be extreme; especially is this likely to happen in children. 

Necrosis. — Although the usual cause of the acute inflammation 
which leads to maxillary necrosis is the presence of septic? microorgan- 
isms, still it is not the only one. The inflammation may be set up by 
the local action of the fumes of phosphorus, as used constantly to happen 
when less attention was paid to the condition of the teeth of match- 
makers, and when the employment of amori)hous phosphorus had not 
3'et been adopted. Necrosis of the lower jaw, far more frequently than 
of the upper, results from phosphorus. Another cause of the devas- 
tating inflammation was the excessive administration of mercury in 
the treatment of syphilis, especially in the case of those with bad teeth. 

Injury, periostitis, a carious tooth, and occasionally one of the infec- 
tious fevers, such as typhoid or .scarlet fever, may also be the cause of 
necrosis. There is intense pain, the teeth loosen and fall out, the 
breath becomes ver^" foul, and pus discharges into the mouth through 
sinuses, and not .seldom also externallv*' through the skin, resulting in 
much disfigurement. During the process of the separation of the 
necro.sed piece of bone from the living, a large amount of new osseous 
tissue is formed from the periosteum, which, in the case of the lower jaw, 
and especially in young persons, may eventually mold itself into a 
useful substitute for the portion of bone which was lost. 

No attempt to remove the dead bone should be made until it is 
entirely loo.se. This can be determined by a probe. The sequestrum 
should always be removed through the mouth, if possible, so as to 
avoid further disfigurement (see Necrosis, Vol. II., p. 26). 

Actinomycosis (the “ lumpy jaw’’ of cattle).— (See Vol. I., p. 620.) 

Hyperostosis is an overgrowth of bone; it may be of cancellous, 
spongy tissue, which is ea.sily removable by a gouge, or it may be as 
dense as ivory. The latter kind of tumor is smooth, flat, and rounded. 
The growths are painless and innocent. If the surgeon determines to 
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try to remove an ivory one from the lowef jaw he should be provided 
with strong saws and with a powerful electric motor for working them. 

Dental exostoses are rounded outgrowths from the cement of the 
fang. They were formerly described as being the result of chronic 
inflammation in the peridental membrane; a more probable explanation 
is that they are radicular odontomes. They consist of dentin and 
cementum in varying proportions. Sometimes they spread from fang 
to fang, locking the teeth together. 

Cysts. — A cyst may quietly arise near a carious spot at the end of 
the root of a tooth and, increasing in size, may give rise to a painless 
expansion of the alveolus until only an eggshell layer of bone encloses it. 
When, in the course of treatment, the cyst is laid open and the dead 
tooth removed, the wall of the cyst should be entirely cut away and the 
space plugged with gauze. 



Fio. 367. — Tumor of Lower Jaw. 

Taken from a specimen of exostosis of the lower jaw in the Hunterian Collection (No. 2212). 
Section has been made of the tumor to show its interior, which is uniform in texture and as hard 
and heavy os ivory. The tumor bulged on each side of the jaw and measured nearly 3 inches 
across. 

Mult il ocular cysts are more common in the lower jaw. They begin 
in the interior of the bone and, increasing in size, bulge in rounded 
masses through the surface layer of bone and push forward the mucous 
membrane or sliin. Their treatment demands the free use of the gouge 
and sharp spoon. These are probably the result of erratic growth from 
the enamel organ as shown in Fig. 368. Most of these cystic cases, 
formerly taken for malignant disease, are odontomata. Cystic tumors 
of the jaw are now dealt with on much more conservative lines than 
was the case when they were regarded as more or less malignant. 

Tumors of the Jaws. — A central fibrous tumor of the upper 
jaw may slowly bulge on to the cheek or into the buccal, nasal, or 
orbital cavity, attaining, if left, an enormous size. It is likely to be 
enclosed by a thin shell of compact bone, at any rate toward its base, 
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but as it approaches the alveolar border it is covered only by mucous 
membrane. Eventually it forces the anterior and posterior surfaces 
of the alveolus apart and the teeth fall out. As these large fibromata 
are more closely studied they will mostly be found to be odontomata 
growing from the tooth follicle. They are certainly innocent growths, 
and they can be enucleated without danger and without risk of recur- 
rence. Fibrous outgrowths occasionally take place from the periosteum. 
They should be removed as soon as it is found that the administration 
of iodid of potassium has no influence upon them. 

Sometimes a fibrous tumor of the jaw is due to the quiet irritation 
of a carious fang around which a large amount of developing granulation 
tissue has formed. In accomplishing its removal the surgeon may, 
perhaps, discover the unsuspected cause of the trouble. 



Fio. Multilocular Ctbtic Epithelial Tumor of Lower Jaw. 

Taken from a specimen presented to the Museum of the Hoyal (’olleKe of SurReons of England 
by the illustrious liobert Liston (No. 2198). In former times such tumors were suspected of 
^lignancy. But now, chicflv owing to the work of Bryk and Eve, they are rtH'ognizcd as being 
^ erratic growth from the enamel organ and will be found described in Vol. 1.. 

p. 784. 

Cartilaginous tumors of the jaws are rare. If they arise from 
the interior of the bone (enchondroma) their exact nature may not be 
recognized until they have been enucleated. If they spring from the 
periosteum (perichondroma) it may be made out by puncture that, 
though hard, they are not bony, an<l that, though somewhat elastic, 
they do not contain fluid. They can l>e easily removed by a gouge. 

Odontomata are tumors of dental tissues arising in connection with 
the development of the teeth. Their anatomic and histologic characters 
are discussed in Vol. I., p. 784. 

Follicular odontomes are generally associated with the teeth of the 
lower jaw and they may attain a large size. They grow very slowly— 
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a point which distinguishes them from malignant tumors. They do 
not suppurate — which distinguishes them trom inflammatory growths. 
The mucous membrane and bone whicli close them in may be stretched 
very thin. 

They must be treated by the removal of the wall, and when the 
interior of the base has been thoroughly scraped, the place must be 
plugged with gauze. During the operation the imperfectly developed 
tooth should be sought out for removal. 

Epithelial odontomes are also likely to occur upon the lower jaw. 
They are outgrowths from the enamel organ and they appear as hard 
protrusions beneath the mucous membrane in a manner suggestive of 
myeloid sarcoma (Vol. I., p. 784). Attacked with scalpel and sharp 
spoon, they break up into epithelial debris and, being encapsuled, they 
come clean away. The space is then firmly packed with gauze. 


Osteomata, — Multiple o.steo- 
mata of the alveolar process 
may be removed by the gouge. 

Leontiasis ossea is a diffuse 
hypertrophy of the bones of the 
face, an(l derives its name from 
the broad, leonine appearance 
which the condition imparts. 
The disease begins in the super- 
ior maxilla, and the first sign of 
its appearance is likely to be a 
hard, painless swelling near the 
base of the ascending process on 
either side of the nose. The 
lower jaw and the other bones 
of the face are slowly involved; 
the wall of the skull is also 
thickened. It is a rare disease 
and begins before middle age. 
It is not a syphilitic manifesta- 
tion. As the disease is coming 
on it may give rise to pain by 
pressing upon the cranial nerves, 
but in due course the maxillje 



Fio. 369. — Leontiasis Ossea. 


are converted into shapeless The illustration is taken from a specimen 

-,.11 xi_ of leontiasis ossea in the Hunterian Collection 

masses of solid bone, the nerves (No. 1238), all the bones of the face being thick- 
er J ened. The nasal fossap and orbits are nearly 

Ol sense being destroyed in the closed up. The hinder part of the vomer is ^ inA 

process. The disease does not 
lend itself to effectual operative 

treatment, but by the use of the electric saw, or of mallet and chisel, 
a certain amount of the surface growth may be removed to the advan- 


tage of the personal appearance. 

Empyema of the Antrum. — Suppuration in the antrum of Highmore 
is secondary to septic disease of a tooth, of the maxilla itself, or of the 
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nasal fossa. It begins with pain and throbbing, and soon a swelling 
appears in and beneath the cheek. By pressure pus may, perhaps, be 
made to ooze through the alveolus, or it may discharge spontaneously 
into the nasal fossa and escape by the nostril, especially when the 
head is lowered and inclined toward the other side. If the pus does not 
find a way of escape the floor of the orbit may be raised, and the thinned 
anterior wall of the antrum may be pushed forward. 

Treatment. — ^The suspected tooth must be extracted and the 
socket drilled through into the antrum, which must then be curetted 
and drained. If there is no suspicious tooth the cheek should be 
raised and an opening made into the antrum .through the canine fossa, 
large enough to admit the end of the exploring finger. The cavity 
should then be scraped and stuffed with gauze, and unless the operation 
is carried out in a thorough manner it may have to be repeated. 

Sarcoma; Carcinoma. — Sarcoma is very apt to attack the jaws; 
it may start in the interior, from the cells of fetal marrow (central or 
myeloid) or from the surface of the bone and the periosteum (peripheral). 
In the former case the growth lacks the characteristics of malignant 
disease, for it is encapsuled; it does not implicate the lymphatic glands 
and, when effectually removed, does not recur. In its growth it causes 
a gradual absorption of the bone and eventually reaches the periosteum, 
which slowly yields under its pressure, but which, nevertheless, con- 
tinues to form new bone. Thus, a thin and brittle layer of bone may 
incrust the central sarcoma, giving rise to the characteristic ‘‘eggshell 
crackling.*' 

This variety of tumor is of more frequent occurrence in childhood 
and early life, and grows rapidly, the mucous membrane being some- 
times ulcerated over it. It is of a brownish-purple color. It is not 
unlikely that many cases which have been called central sarcomata of 
the jaws were really epithelial or fibrous odontomata. A central 
sarcoma protruding through the alveolar process is one form of epulis. 

Treatment . — A central sarcoma may be effectually dealt witli by 
the gouge, the surrounding bone being scraped until healthy tissue is 
left. If this is done thoroughly there will be no return of the growth, 
for it is not malignant in the usual sense. In certain advanced cases 
it may be advisable, however, to use a fine saw or cutting forceps in 
the removal of the affected tissue, but in the case of the operation being 
upon the lower jaw, the surgeon should do his best to leave the basilar 
process intact. 

Peripheral sarcoma starts from the connective tissue of the 
surface of the bone or from the periosteum. It knows no limits and in 
its growth it may fill the antrum, involve the cheek, mouth, tonsil, nose, 
or orbit, or, spreading from the lower jaw, may implicate the skin, 
the mouth, or the tissues of the neck. Its great clinical feature is 
rapidity of growth. The skin eventually gives way and a fungating 
mass protrudes. Inasmuch as the tumor probably takes origin in the 
deep layer of the periosteum, extending thence into the bone, its depths 
are likely to be impregnated with the bone-salts, and the tumor is then 
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spoken of as an oateoaarcoma or an ossifying sarcoma. Obviously it 
cannot be incrusted with bone or give rise to the eggshell crackling, as 
mentioned in connection with the myeloid sarcoma. 

Sarcoma filling the antrum soon presses upon the nasal duct and 
causes the tears to flow over the cheek; and blood-stained mucus oozing 
from its surface finds its way into the pharynx or out by the nostril. 
The tumor may cause severe bleeding from the nose. If the growth 
starts from the back of the superior maxilla it may bulge into the 
pterygoid region and into the back of the orbit, pushing forward the 
maxilla as well as the eyeball. Pressure upon the divisions of the fifth 
nerve may give rise to pain in the regions in which the sensory filaments 
of that nerve are ultimately distributed. Thorough exploration with 
the finger gives information as to the extent and fixity of the growth. 



Fio. 370. — OaBiFTiNci Sarcoma Springing from the Upper Jaw. 

Hunterian Ck>lleotion (No. 1712). As is the nature of this form of disease, it is seen to be 
roreadins to and growing from the adjacent bones. The tumor, which was five years in progress, 
oMtroyed the right orbit and blotted out the bones which it had involved. 

The cervical lymphatic glands are involved sooner or later; the appetite 
and vigor of the patient steadily grow less and the outlook becomes 
desperate. The most likely seat of secondary deposit is the lungs. 

Earhj operative treatment gives the only chance, and it not seldom 
happens that even in most unpromising circumstances the operation 
can be brought to a satisfactory conclusion in spite of dangers and 
difficulties which had previously seemed almost unsurmountable. 
Still, a rapidly growing, soft, and ill-defined mass, which readily bleeds 
and has infected the lymphatic glands, would not invite an attempt at 
excision. 
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The patient having been duly prepared and brought under an 
anesthetic — but not too deeply — is placed in the head-downward 
position (p. 615). The incision may be made along the lower border 
of the orbit, down the side of the nose, around the ala to the septum, 
and thence through the middle of the upper lip (see Chapter on Opera- 
tions on Bones and Joints) . The large flap is raised and turned outward. 
The malar and nasal proces.ses are then divided by saw and bone 
forceps and, lastly, the palatine proce.ss is cut through close to the septum 
by the bone forceps. The mass is then grasped by lion forceps and 
twisted out, the connections by nerves and soft parts being divided 
with scissors or thermocautery; the space which the mass occupied is 
then quickly stuffed with gauze to check the hemorrhage which is always 
free. No vessels, as a rule, require the ligature. In a few minutes 
the hemorrhage will cease, when the gauze is taken out and all diseased 
tissue is careKdly and widely removed. It is always best also with 
rongeur forceps to gnaw away the anterior wall of the infundibulum 
up to the frontal sinus, since if the case is at all advanced there will 
then be found a tongue of sarcomatous tissue extending up toward 
and often even filling the frontal sinus. To leave this unsuspected 
di.seased tissue behind is to invite recurrence. When all diseased 
tissue has been removed the large cavity is packed with gauze 
for two or three days. * 'After the operation the mouth and nostrils 
should be frequently sprayed" with .suitable antiseptics for about a 
week. 

It is often impossible for the surgeon to be certain if a tumor starting 
from the superior maxilla is malignant or not, though if it is growing 
quickly and glands are enlarge<l there cannot be much room for doubt. 
His business, however, is if po.ssible to clear it away at the earliest 
moment, and if this can l^e done only by an extensive operation, still 
it must be done. The exact nature of the growth can afterward be 
determined in the laboratory. 

In a few months after complete removal of the upper jaw it Ls 
remarkable how little deformity is left. The eyeball drops a little 
and the cheek falls in, and on examining through the mouth it is .seen 
that the surrounding tissues have come together and obliterated what 
was, at the time of the operation, a va.st yawning cavity. An artificial 
denture aids this cosmetic effect and also very largely re.stores the 
voice. 

Dr. Dawbarn ^ affirms that as sarcoma is spread by the blood-vessels 
its growth may be checked by starvation, that is, by plugging the 
arteries passing to it by injecting them with white wax and vaselin. 
Before injecting the vessels, he says that the surgeon must see well to 
it that the artery is the external and not the internal carotid, as instant 
death would follow injecting the circle of Willis. 

In the case of malignant disease of the jaws, together with this 
plugging he practises excision of the external carotid. Veins as well 
as arteries are to be sacrificed. At an interval of three weeks he ties 
both external carotids, beginning with that on the sound side. To 
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obliterate only one external carotid is, he says, ‘‘simply a waste of 
time.'' This starvation method has in certain otherwise hopeless 
cases brought about a definite shrinkage of the growth, and not only 
has pain been lessened by it, but it has given the patient one more 
chance. 

Epithelioma of the mouth may come on so quietly that the 
patient may give little heed to it until it has implicated the maxilla 
and, perhaps, extended into the pharynx. It may have begun on the 
gum, cheek, or tongue, or in the mucous membrane lining the antrum or 
pharynx. The cervical glands will be implicated and when the surgeon 
is at last consulted the condition is such that if he considered only his 
peace of mind he would decline to interfere. But if operation is refused 
the outlook is without hope and the patient loses the comfort which is 
always associated with the fact that a determined attempt has been 
made to free him of his disease. In all cases, therefore, where there is 
a fair (‘han(*e of the surgeon being able to get the entire mass away he 
should give the patient the benefit of that chance, placing before him 
the exact position of affairs and letting him decide for himself. It is 
quite likely that the patient will then turn to the surgeon, as a friend, 
and say, “ If you were in my position, knowing what you do, would you 
yourself undergo the operation?" And the answer being based upon 
the surgical golden rule of treating one’s patients exactly as, in similar 
circumstances, one would \vish to be treated, it is likely to be finally 
accepted, whichever way it goes. 

A week or ten days before attacking the malignant growth the 
surgeon clears away all the enlarged lymphatic glands from the neck, 
laying bare the carotid vessels and, if need be, sacrificing the internal 
jugular vein in the determination to remove all the tissue which has 
been secondarily invaded. Both sides of the neck may have to be 
similarly treated. Then, wdien the wounds have healed, he undertakes 
the removal of the primary growth. 

For the second part of the operation, a stimulating enema having 
been administered just before the man is placed upon the table, and 
due provision having l)een made against hemorrhage and shock, a 
laryngotomy is performed and the pharynx is plugged with gauze. The 
incisions must be free, so that the surgeon has plenty of room, for it is 
impracticable to attempt a large operation through a small wound. 
The risks of the operation — and they are very serious — are from shock, 
hemorrhage, and septic pneumonia. 

Dr. Cobb ® is of opinion that the average duration of life is longer 
in cases operated upon than in the others and, moreover, that operation 
is followed by mental and physical comfort, a point to which the 
writer has already referred. 

Wounds and Injuries of the Jaws. — Fractures are dealt with 
in Vol. II., p. 147, but it may here l>e noted that they are of special 
interest in that the periosteum is, in places, so closely blended with the 
mucous membrane that a fracture is very apt to be compound. The 
microorganisms of the mouth having thus found access to the damaged 



652 


SURGERY OF THE MOUTH, TEETH, AND JAWS. 


bone, septic ostitis occurs, which may lead to suppuration, necrosis, 
or pyemia. 

As the result of great violence the upper jaw may be broken, and, 
the wall of the antrum being driven in, emphysema may occur. The 
exact nature of such fractures may generally be made out by exploration 
with the finger. By the use of a strong elevator the displaced pieces of 
bone may be readjusted, the patient being afterward fed upon fluids 
until consolidation has taken place. 

The commonest cause of neuralgia of the fifth nerve, or tic 
douloureux, is the irritation of one of its filaments by a carious tooth 
(see Vol. II., p. 696 ). A similar clinical phenomenon is pain referred 
to the branches of tlie obturator nerve at the knee, when other 
filaments of that nerve are being irritated in hip-joint disease (Vol. 
II., p. 319 ). It is at present impossible to explain these referred 
pains. 

Facial neuralgia is more common among women than men. In 
some cases it is dependent upon pregnancy and in others it seems to be 
due to a general disordered state of the system. In every case the 
teeth should be examined, one by one, anti any suspicious place attended 
to. Every nook and cranny beneath the overhanging gums should be 
searched with a fine probe. ‘‘The crown of a sound tooth is often 
tightly wedged against a carious neighbor'’ (Sewill) — such a place 
must be duly inspected. The lower wisdom tooth should be partic- 
ularly looked to. Syringing a doubtful tooth with a fine stream of 
cold water (especially if the tooth has a metal filling) may discover a 
tender focus and may lead to the temporary removal of the filling. 
In no case should the teeth be removed unless they are diseasetl. 
The treatment of neuralgia by injections of alcohol has met with 
considerable success. 


THE TEMPOROMAXILLARY ARTICULATION. 

In carnivora the temporomaxillary articulation is a hinge, but in 
omnivorous man it is a gliding joint. Between the shallow temporal 
socket and the mandibular condyle is a fibrocartilage, which re(;eives 
some of the insertion of the external pterygoid muscle and therefore 
follows the movements of the condyle. The external lateral ligament, 
short and strong, is connected with this cartilage. The internal lateral 
ligament, though longer, is less important. There is a separate synovial 
membrane on each surface of the cartilage and the joint is enclosed 
in a capsule. 

The nerves of the joint are derived from the third division of the 
fifth, which also supplies filaments to the teeth of the lower jaw. Con- 
sequently, when one of the dental filaments is in trouble, as in the case 
of the painful eruption of a tooth or of inflammation about a pulp- 
cavity or a fang, pain is apt to be referred to the articulation and, 
perhaps, spasmodic closure of the jaw may occur. In such cases careful 
examination of the teeth should be made with a view of removing 



THE TEMPOROMAXILLARY ARTICULATIONS. 653 

q 

nerve tension. And for this purpose it m§y be advisable temporarily 
to remove a filling. 

Arthritis may be due to gout, rheumatism, tuberculosis, scarlet 
fever, or to gonorrheal or some other form of blood poisoning. It may 
be secondary to acute otitis or to inflammation of the lower jaw itself, 
and may be treated, according to its degree, by anodyne frictions, 
fomentations, leeches, or, in rare pyemic cases, by incision. 

Noisy mastication may be due to disturbance of the innervation of 
the joint by the peripheral irritation of a dental filament. The writer 
has known a troulilesome ca.se of this sort suddenly recover on the re- 
moval of inflammatory pre.ssure beneath a filling. When it is due to 
chronic degenerative changes in the joint, as in o.steo-arthritis, treat- 
ment is very unpromising. This affection is apt to involve each 
temporomaxillary joint as well as other articulations. 

Permanent closure (ankylo.sis) of the jaws may be dealt with by 
rc.secting the condyle or by taking a w’edge-shaped piece out of the 
ramus, the apex of the w’edgc being directed forward. As soon as the 
skin wound is .soundly healed the jaw should be regularly moved, so 
that a false joint may be formed. 

When the jaw is fixed by the contraction of scar tissue division of 
the l)amls may give improvement, but if the ti.ssue is very thick oste- 
otomy, as just described, will probably be needed. Division of the 
maxilla in front of the cicatricial bands, and the establishment there of 
a false joint, may prove effectual treatment. 

Dislocation of the Lower Jaw.— (8ee Vol. II., page 389.) 

Injuries. — Dislocation of the jaw forw’ard takes place when 
the mouth is wide open, and either a blow upon the point of the chin 
or the energetic contraction of the pterygoid muscles brings the condyle 
in front of the eminent ia articularis. As a rule, the fibrocartilage 
follows the condyle. The dislocation may be symmetric or uni- 
lateral. 

Sjimptoms . — The mouth remains wide open, so that the saliva flows 
out and feeding and talking are difficult. 

Treatment , — When the condyle is unhitched from the front of the 
articular eminence muscular contraction suddenly pulls it into place 
and the teeth come together with a snap. The surgeon, therefore, 
who is trying to reduce the dislocation with his thumbs should be 
careful to protect them from the injury of a sudden bite by wrapping 
them in the corners of a towel. 

Fracture of the neck of the condyle may be caused by sevei-e 
injury. Dr. Roe, of Philadelphia,'” has collected 41 cases of this 
nature. If the injury happened in early life and the jaws became 
ankylosed (a very likely result), arrest of growth of the mandible takes 
place, the chin being small and retracted. 

On mobility being once more imparted to the jaw by resection of 
the condyle or condyles, there is a risk of the air-way being blocked 
by the sinking of the base of the tongue to the back of the pharynx. 
This may be so serious as to demand a laryngotomy. 
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CHAPTER XLIV. 


SURGERY OF THE TONGUE. 

Bv J. Chalmers Da Costa, M. D., 

Philadelphia. 

CXDNGENITAL ABSENCE OF THE TONGUE. 

By this term is meant absence of the anterior, or projecting portion 
of the tongue; tiie base is never congenitally absent. It is claimed by 
some observers that congenital absence of the projecting portion of 
the tongue does occur; but if it does, it is infinitely raie. It may be 
confused with destruction of the tongue in infancy. 

SPLIT OR BIFID TONGUE. 

Occasionally a child is observed in whom the anterior portion of the 
tongue is cleft in the median line longitudinally. This condition is 
known as split or bifid tongue, and this developmental defect is anal- 
ogous to a condition of the tongue normal in some of the lower animals. 
A bifid tongue does not seem to interfere with function, but if the 
deformity is regarded as ol)jectionable, it may readily be corrected by 
making the surface of the gap raw and uniting the edges with sutures. 

TONGUE-TIE. 

In this congenital condition the tip of the tongue is closely anchored 
to the floor of the mouth by an excessively short frenum and by short 
mucous plica? on the sides of the fienum. The vast majority of cases 
are slight — due, as Butlin' insists, entirely to tardy development; and 
in them development is completed and the condition ameuded as the 
child grows older. Established cases of severe tongue-tie are very rare. 
A really marked tongue-tie, in which the tip of the tongue is held firmly 
to the floor of the mouth, is called congenital ankj/loglossia. 

Mothers often insist that a child has tongue-tie when nothing of the 
sort exists, and they frequently demand that unnecessary operations 
shall be done for a tri\dal tongue-tie, which will pass away as the 
child grows older. Many needless operations are performed for this 
condition. If tongue-tie really exists, it is readily detected by lifting 
the tongue with the fingers from the floor of the mouth. In true tongue- 
tie the tongue cannot be protruded and sucking becomes difficult. 

If the surgeon decides that an operation is necessary he should 
divide the frenum. He raises up the tip of the tongue with the fingers 
and nicks the tense tissue a little, close to the jaw, by means of a pair 
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of scissors. This cut goes completely through the mucous membrane, 
but must not involve tlie muscles beneath. The old advice, which was 
to tear the wound wide open with the finger-nail, should not be followed. 
Various accidents have followed careless or improper operations for 
tongue-tie. Fatal hemorrhage has occuri-ed; cases of asphyxia from 
swallowing the tongue after division of the freniim have been recorded; 
and in some cases, after a tearing operation, an ulcer forms, which, by 
cicatrization, anchors the tongue moi*e firmly than it was held before. 

SWALLOWING OF THE TONGUE. 

When the tongue is excessively mobile it may l>e swallowed, the 
organ turning over upon itself and the tip of it entering into the phar- 
ynx, or actually entering the esophagus. Suffocation may l)e induced 
by swallowing the tongue. Extreme mobility may 1x5 congenital, due 
to excessive length of frenum. It may arise after free division of the 
frenum for tongue-tie, and may occur after an operation involving the 
removal of the portion of the lower jaw to which the genioglossus 
muscle is attached. Tongue-swallowing is more (‘ommon in idiots tlian 
in the mentally sound. A slighter degree of the same condition, in 
which the tongue falls back and obstructs the epiglottis, may occur 
during anesthesia. It may also occur in weak children, just as it does 
in anesthesia. 

WOUNDS OF THE TONGUE. 

Wounds of the tongue are l)y no means uncommon. An incised 
wound may te inflicted while a person is using a table-knife as a sub- 
stitute for a fork. A child occasionally wounds itself by drawing a 
sharp-edged blade of gra.ss through its mouth. The majority of wounds 
of the tongue are lacerated and are inflicted by the teeth or by bits of 
bone from the food. Another way in which a lacerated wound may l)c 
inflicted is by tearing with fragments of a broken jaw-bone, or with a bit 
of the broken stem of a tobacco-pipe. Punctured wounds are occa- 
sionally inflicted, and gun-shots wounds may occur. 

Most lacerated wounds are trivial and transverse, and the common 
cause is fating the tongue while chewing food. In children, particularly, 
a very severe wouml may 1 x 5 inflictcxl by falling and striking the chin 
while the mouth is open and the tongue Ijetween the teeth. A blow 
upon the chin with the fist may produce the same result. Such an 
accident may cause serious laceration, or a pieetc of the tongue may be 
bitten off. The tongue may be bitten in eclampsia, in uremia, and 
particularly in epileptic fits. In an epileptic fit the tongue is protruded 
and bitten on account of clonic spasms of the tongue and of the muscles 
of the jaw. In most cases there is only trivial laceration of the edges 
or tip, but sometimes there are severe lacerations, and occasionally 
a piece of the tip or of the edge is bitten off. The tongue may also be 
severely lacerated in tetanus. 

Punctured wounds are inflicted by fish-bones, bits of bone in food, 
needles, etc. A foreign body may lodge in the tongue. Among bodies 
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that may lodge are bits of teeth or an eittire tooth, fish-bones, bits of 
bone from food, bone-fragments from a fractured jaw, needles, tooth- 
brush bristles, and bits of a tobacco-pipe stem. 

A wound of the tongue usually causes severe hemorrhage. If the 
wound is trivial, the hemorrhage soon ceases. If it is severe, the bleed- 
ing is violent and (continued, and may prove dangerous or actually fatal. 
Se(;ondary hemorrhage may occur if the wound tecomes infected. 
Even when open bleeding ceases extravasation may continue in the 
tissues of the tongue, producing swelling which continues to increase, 
perhaps for two or three days. 

The tongue is very resistant to bacterial action, probably because 
of the rich blood-supply, and trivial wounds and wounds of ordinary 
severity heal rapidly by first intention, and by the time a few weeks 
or a month or so have passed it is usually impossible to discover a 
scar. 

A foreign body in the tongue may be seen and removed by the 
surgeon. It may. however, ])e missed and it may not even be suspected 
to be present. The surgeon should think of the possibility of such an 
occurrence if a wound, especially a punctured wound, fails to heal, if 
it bleeds from time to time, if an area of induration develops, and if an 
abscess or a sinus forms. 

Any wound of the tongue may suppurate, and such wounds occa- 
sionally slough and are sometimes followed by glossitis or abscess. 
Wounds of the tongue ai*e occasionally fatal. Death may be due to 
primary hemorrhage, to secondary hemorrhage, or to suppuration 
resulting from glossitis, abscess, extravasation into the tissues of the 
tongue, the passage of quantities of blood into the lungs, or edema of 
the glottis. In an individual with hemophilia the wound of the tongue 
may, of course, produce fatal hemorrhage. Such cases have been 
recorded. 

Treatment. — A wound in the anterior portion of the tongue is 
easily seen anti readily reached, and the bleeding can be arrested by the 
sutures that are used to approximate the edges of the wound. The best 
material to employ for sutures is black silk, as it is easily seen when one 
wishes to remove it. If a wound is situated in the back part of the 
tongue the problem is much more difficult. The bleeding can be tem- 
porarily controlled by pressure with the finger. As Heath has shown, 
this is test accomplished by pushing the forefinger back to the epi- 
glottis, hooking forward the hyoid bone, and thus putting the lingual 
arteries on the stretch. Then an anesthetic may be administered 
An anesthetic must always te given in the case of a child, and should 
usually te given in that of an aclult, unless the wound is trivial in char- 
acter, when cocain may te used to deaden sensibility. When the patient 
is anesthetized and has been placed in a good light, a stout piece of 
silk is carried through each side of the tip of the tongue and a loop is 
made. With this loop the organ is drawn well out of the mouth. The sur- 
geon wipes out clots from the wound, and if he is able to observe a visible 
bleeding artery he catches it and ties it with catgut. If the bleeding 
voL. 111—42 
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is arterial, but the vessel is not visible, the wound must be enlarged, 
in order that the vessel may be found and tied. In very rare cases of 
arterial hemorrhage it has been found necessary to tie the lingual in the 
neck, and in some cases the external carotid has been tied. It must 
be very seldom that there is any real need of such action for the 
arrest of primary hemorrhage. Venous and capillary bleeding may 
be ari-ested by the tying of the siitums that approximate the wound 
edges 

In every wound of the tongue in which there is any possibility of 
a foreign body being eml^etldetl the surgeon must seek for such a body 
and remove it when found. After arresting hemorrhage, removing any 
foreign boily, wiping away the clots, and washing the mouth and the 
wound with salt solution, the edges of the wound are approximated by 
sutures of black silk. All the sutures should l)e passtnl l)efore a single 
one is tied. They are tied rather loosc^ly, for the subsequent swelling 
will make them tight. One end of the wound is left a little open for 
drainage. 

If a piece of tongue has been completely bitten off, the edges of the 
stump, after hemorrhage has Ixjen arrested, should be sutured, either 
with black silk or with reasonably strong catgut. When the tongue is 
nearly severed it should Ijc sutured in place, in the hope that there will 
he enough blood-supply to permit of union. If a fish-hook is caught 
in the tongue it should l)e pushed until the barlxjd point emerges, and 
this point should be Intten off with bone-forceps, when the implement 
can 1x5 withdrawn. A crochet needle emlx^dded in the tongue must be 
subjected to the .same management. 

In .some ca.se.s of wounds of the tongue in which the hemorrhage is 
excessively violent it is nece.s.sary to tlo an immediate tracheotomy. 
This plan of treatment is strongly recommended l)y W. Kiimmel.^ 
When this plan is followed a tampon cannula is introduced into the 
wound, hemorrhage from the wound in the tongue is arrested, and the 
wound i.s sutured. Then the tampon cannula is removed and an ordi- 
nary tracheotomy tute is inserted and is kept in place for a time. 
A hematoma of the tongue requires incision and drainage, the drainage 
being effected by in.serting a piece of iodoform gauze, which should be 
stitched in place for .safety. 

After the infliction of a wound upon the tongue no solid food should 
be given the patient for five or six days, and during this time the mouth 
should be rinsed out at frequent intervals with salt solution containing 
a little peroxid of hydrogen (4:1). Every time food is given the mouth 
should be rinsed with this mixture. The .surgeon must l)e carefully on 
the lookout for infection, and if the .stitches begin to cut they should 
immediately be removed. Great .swelling of the tongue may require 
incisions. Edema of the glottis will demand tracheotomy. If second- 
ary hemorrhage occurs the surgeon .should endeavor to tie the artery in 
the wound, but he will probably fail to accomplish this, owing to the 
friability of the ti.ssues. He will then be forced to tie the lingual or 
the external carotid. 
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Gun-shot Wounds of the Tongue# — A pistol bullet may lodge in 
the tongue and any bullet may wound that organ in its passage. Sec- 
ondary hemorrhage or abscess is peculiarly liable to follow a gun-shot 
injury. In some rare cases the bullet tecomes encysted. The bullet 
may carry in with it some other foreign body, such as a tooth or a bone- 
fragrnent, and this may become encysted. In a gunshot wound of the 
tongue preliminary tracheotomy should l>e performed, hemorrhage 
should be arrested, and the wound should be partly closed with sutures. 

BURNS AND SCALDS OF THE TONGUE. 

Trivial bums from hot food are common. A smoker often inflicts 
a slight burn by introducing the wrong end of a cigar or a cigarette into 
his mouth. Such a burn is painful for a time, the pain being aggravated 
on taking food. It presents a reddened area, which may be either 
smooth or ex(;oriated. It gets well within a very few days, and should 
be treated with an astringent wash or a mouth wash containing chlo- 
rate of potassium. 

A burned area may become ulcerated. In fact, it is liable to do so 
in smokers, because of continued irritation with tol)acco. If such an 
ulcer forms it should be touched with nitrate of silver. 

The tongue may l)c scalded with hot fluid, and may l^e dreadfully 
burned with boiling fluid. In such a case, the mouth and pharynx in 
general suffer with the tongue. The latter sort of injury is occasionally 
found in children and in lunatics from attempting to drink from the 
spout of a tea-kettle; and it may also arise from the inhalation of hot 
steam. The swelling is rapid and enormous, and large blisters form 
over the organ. Them is considerable danger to life from edema of the 
glottis or from inflammation of the air-passages, and it may happen that 
the air-passages are immediately involved, or that the esophagus has 
l)een badly scalded. The proper treatment in a severe case consists in 
performing tracheotomy and then making incisions in the tongue. 

Of course the tongue may suffer from chemical bums, the entire 
mouth, anti usually the esophagus being involved. Among the agents 
sometimes responsible are carbolic acid, corrosive sublimate, the mineral 
acids, and the caustic alkalies. There is nothing peculiar about such 
bums, and they are treated as directed above. 

STINGS OF THE TONGUE. 

Stings by hees and wasps are rare accidents. They produce great 
swelling, but usually get well quickly. The danger is edema of the 
glottis. When there is no evidence of edema of the glottis the Ixist 
treatment consists in the local use of ice. If there is the slightest 
evidence of edema of the glottis tracheotomy should he performed. 

ACUTE SUPERFiaAL GLOSSITIS. 

Acute superficial glossitis may lx? circumscril)ed or diffuse. The 
circumscril^ed form results from some ordinary traumatism, such as 
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a bum, a Kscahl, an abrasion, a scratch, an irritation with tolmcco, otc. 
Such a coiuiition is soon recovcuvil from, and is treated by removing 
the cause and usin**; an astringent mouth-wash. 

Diffuse superlicial glossitis is a condition that occurs in thrush, in 
general stomatitis, and sometimes in diphtheria. In very rare cases it 
results from infection from an animal suffering with foot-and-mouth 
disease. Superficial catarrhal inflammation occurs in fevers and gastro- 
intestinal disorders, and constitutes the coated tongue of these conditions. 
The lingual papilhe enlarge, epithelium des(iuamates and is hea])ed up, 
and bacteria gather. The strawlH'rrv-tongue of scarlet fever is due to 
enlargement of the fungiform papilhe. (Vrtaiii iliseases of the tongue 
resemble skin diseases: for instance, geographical tongue and herpetic 
hemiglo.'<sitis. Syphilis produces various inflammatory <lisord(M*s, 
usually transitory in duration and exfoliating in character. A certain 
form of exfoliating inflammation is likely to occur during dentition. 
The treatment of diffuse superficial glossitis is conducted on geii(»ral 
principles, and the causative disease may also recpiin* particular treat- 
ment. 

ACUTE PARENCHYMATOUS GLOSSITIS. 

This is a rare disease, most common in young a<lults. unusual in 
the aged, and very unusual in children. It is much more common in 
men than in women, and tends particularly to occur in the winter 
months. 

It begins suddenly with j)ain on chewing and with stiffiu'ss of the 
tongue, which greatly interferes with spe(‘cli and mastication. In 
a few hours pain is felt, ev(Mi when the tongue is (|ui(*t. the pain being 
in the tongue, in the maxillary region, in the neck, and also, jxu-haps. in 
tlie ear. Swelling begins at once and within twenty-four hours 
l)ecomes enormous. The tongue is projected far out of tlu* mouth, and 
is held there, rigid and immovable. 1'he tef*th particularly the under 
teeth — cut into it. The ])ain is con.stant, usually seven*, and aggra- 
vated by the slightest attempt at movement. The tongue is coFinnonly 
almo.st covered with a h(*avv white coating, the portion not so covered 
IxMiig bluish in color, but frecpieiitly the organ is gla/.etl and (juitf* dry. 
There is j)rofuse .salivation, the fluid dripping fr(*(*ly from tin* mouth; 
the patient is almost or (juite unal)le to speak, has great difficulty in swal- 
lowing, usually suffers with dyspnea, and is certain to do so if the ])os- 
terior portion of the tongue is involved in the i)rocess. Tlu^ subrnax- 
illary lymphatic glarnls are swollen, and the submaxillary salivary 
glands are usually enlarged. Tlujre is elevation of temperature, fre- 
cjuently to 102° or ev(*n more. 

In three or four days, as a rule, the symj)toms begin to abate. The 
swelling hissens, dyspnea c(*ases, swallowing b(M*om(»s (*asier, and speech 
is again possible. Here and there upon the tongue a localized slough 
may take place and at the point of sloughing ulcers form. If improve- 
ment continues the condition is practically recovered from in a short 
time. Suppuration sometimes, Init seldom, oc(*urs, a deep abscess 
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resulting?. In deep al)sees.s it is very .difficult to obtain fluctuation. 
Gangrene of the tonj*:ue is extremely rare, but may ocjcasionally arise. 

This form of inflammation of the ton;*;ue is frequently dangerous. 
It may kill a person in a few hours from edema of the f»:lottis, or death 
may take pla(;e from exhaustion, from scjplic pneumonia, from jrangrene 
of the tongue, or from widespread suppurative glossitis. At the ter- 
mination of the inflammation adhesions may form and greatly limit 
the movements of the tongue, or the swelling may only partially abate, 
and the longue remain thick and clumsy for many weeks or months, 
or perhaps even permanently. 

Among the causes that predispose to acute parenchymatous glos- 
sitis we should mention specific febrile maladies, salivation by the 
administration of mercury, and the effect of cold and dampness. 
Hutlin* points out that this condition occurs especially in the winter 
montlis when colds are common, and tliat it not unusually ])egins with 
th(' muscular pains and g('n(‘ral dej)r(>ssion which commonly constitute 
the symptoms of the so-call(Ml cold. ( ertain it is that the disease tends 
to occur particularly in those of debilitated constitution. Another 
predisposing cause that is occasionally noted is an infected wound of 
tlie tongue. 

The real cause, however, must be sought in bacteria. We know 
that the mouth contains quantities of pathogenic organisms. The 
tongue normally has a strong resisting power to ba(*toria. but when its 
vital resistance is lessened by injury or by some of the other causes 
nu'iitioiKMl, organisms previously inert become active for harm. Strep- 
tococci produce the most virulent and dangerous form of glossitis; 
staphylococci cause a less severe form, which may occasionally be cir- 
cumscril)ed into an acute abscess. 

Treatment. — In general, the treatment of acute parenchymatous 
glos.sitis consists in making an incision on the dorsum of the tongue on 
each side of the median line. Such an incision relieves the tension, 
affords drainage, and is followed by the ra])id abatement of the swelling. 
Butlin‘ advises that each incision should l)e about two-thirds of an inch 
from the raphe, and should penetrate to the depth of one-third of an 
inch, and that it should be made with an extremely sharp, curved 
bistoury. Such an incision will not be productive of dangerous or even 
serious hemorrhage. In violent cases of glossitis, especially those due 
to streptococci, there is frectuently a rapid involvement of the tissues 
of the neck. It then constitutes Ludwig's angina, which is descril)ed 
on p. 292 and \'ol. I., p. 846. Streptococcic glossitis requires free 
incisions into the tongue and probably into the neck, usually trache- 
otomy, and always the administration of antistreptococcic serum. 
Glossitis due to sta])hylococci is the form that particularly follows an 
injury of the tongue. It shouKl l)e treated by early incision, which 
tends to prevent abscess formation, and if an abscess forms, the pus 
niiist, of course, be evacuated. 

Mercurial glossitis is by no means so common as it used to be, 
because physicians at the present time administer mercury with care. 
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Butlin® points out that the tonf?ue in mercurial glossitis is not swollen 
so greatly as in the other forms; that superficial sloughing tends to 
occur, and that the character of the enlargement is edematous rather 
than firm. The foulness of the bi*eath and discharges in this form of 
glossitis are fearful. The gums are characteristically swollen and 
bleeding, there is dreadful salivation, the teeth are loose, and there 
is seldom much fever. In mercurial glossitis the administration of 
the drug must l)e at once suspended. lodid of potash must not be 
given. The mouth should be washed out at frequent intervals 
with a solution of jx^rmanganate of potash or l)i chlorate of potash, 
and after a day or two with astringent washes. Hot baths should 
be given, stimulants should be administered, and tonic^s should be 
employed. It is seldom necessary to make incisions for mercurial 
glossitis and such cases ai’e practically never fatal. 

Gangrene of the tongue is, fortunately, a very rare condition, though 
it occasionally occurs. Cases are on record in which almost the entire 
tongue has sloughed away. If a gangrenous area forms in the tongue 
the dead parts should be cut away, the stump should be seared with 
pure carbolic acid and dusted at regular intervals with iodoform. 
Mouth washes of peroxid of hydrogen or permanganate of potash 
should be employed at frequent intervals. In such a case there is the 
gravest peril of septic pneumonia and eonsitierable danger of edema 
of the glottis. 

ACUTE HEMIGLOSSITIS. 

One-half of the tongue, usually the left half, may l)e attacked by 
parenchymatous inflammation. The condition is extremely rare. 
The symptoms are similar to, but milder than those of general paren- 
chymatous glossitis, and the condition usually remains limited to the 
side on which it l^egins. Occasionally, however, it spreads to the 
oppo.site side, but even when it does .so the side secondarily involved 
never becomes .so much swollen as the side primarily aflFected. 

The treatment is .similar to that used in general parenchymatous 
glossitis, but incisions are .seldom required. 

A curious form of hemiglo.ssitis, in which herpetic vesicles appear 
on the tongue, .sometimes arises in as.sociation with herpes of the face. 
It is unquestionably of nervous origin. The treatment con.si.sts in the 
use of mildly a.stringent mouth-w^a.shes and in the administration of 
sodium .salicylate. 

THRUSH. 

This condition is considered on page 634. 

ABSCESSES OF THE TONGUE. 

Absce.sses of the tongue may be acute or chronic. 

Acute Abscess. — Acute absce.s.s is not very common. The tongue 
has a high resisting power to bacterial infection, even when the surface 
epithelium is de.stroyed, and, as previously stated, wounds usually heal 
by primary union. Acute abscess may arise in the course of acute 
diffuse parenchymatous glossitis, although it seldom does. It may also 
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arise in an area of circumscribed inflammation. There are two forms 
of acute abscess, the superficial and the deep. 

Superficial Acute Abscess. — A superficial abscess takes origin just 
beneath the mucous membrane, and is most commonly observed on 
the dorsum of the tongue toward the base; but, even when toward the 
base, it is almost invariably in front of the circum vallate papillae. 
A superficial abscess may arise without an antecedent injury, the bac- 
teria having entered directly into the mucous glands. It may follow 
a traumatism that has opened the way to bacteria by injuring or destroy- 
ing the mucous membrane. The onset is gradual rather than rapid. 
The pain is felt at the seat of suppuration, and also perhaps in the ear, 
but is not violent. A swelling develops at some portion of the tongue 
and the entire organ may te more or less enlarged. The swollen area 
is tender and somewhat painful, tecomes yellowish in spots, and after 
a time fluctuates. The general swelling of the tongue interferes with 
deglutition and articulation. Early spontaneous rupture never occurs. 

The condition may te confused with a mucous cyst, but a cyst is of 
very slow development, is free from pain, is translucent, and is l^ehind 
the circumvallate papillae. A .superficial abscess may also be confused 
with a gumma, but a gumma te^ns in the substance of the tongue, 
develops very .slowly, is quite painless, and does not fluctuate. 

TrmtmenL — A superficial abscess is treated by incision and by the 
use of antiseptic or astringent mouth washes. 

Deep Acute Abscess. — ^This condition may arise during the progress 
of acute parenchymatous glossitis. It is sometimes found in true 
mercurial glossitis. It may follow the infliction of a punctured wound 
or the entrance of a foreign body. When an abscess forms the pus 
is .so deeply placed that fluctuation is never an early symptom. Such 
an abscess may readily l)e mistaken for a gumma, unless it has been 
preceded by acute general glos.sitis. 

Treatment . — Incision and mouth washes. 

Chronic Abscess. — ^We use this term not as synonymous with 
tuberculous abscess, but rather to signify a slowly developing and low- 
grade pyogenic infection. In this condition acute symptoms are 
absent, owing to the high level of vital resistance to bacteria, or on 
account of the fact that the micro-organisms of suppuration are atten- 
uated in strength. A chronic abscess of this sort may result from an 
injury, but in most cases is due to secondary pyogenic infection of 
a tuberculous focus or of a gummatous area. 

The condition is a very unusual one. It is decidedly more common 
in adults than in children. It arises insidiously and develops very 
gradually. It presents no acuto symptoms whatever and seldom 
becomes larger than a marble. It may develop teneath the mucous 
membrane, but is far more likeh^ to arise deep in the tissues of the 
tongue. It is smooth and rounded in outline and is free from pain and 
tenderness. It is never translucent and verj- seldom fluctuates. 

Owing to the situation and the slow development of such an abscess, 
and on account of the absence of inflammatory signs, it is impossible 



664 


SURGERY OF THE TONGUE. 


to differentiate it from gumma, except by means of the therapeutic 
test. A superficiid chronic abscess may be confused with a mucous 
cyst, but, as Butlin says in his valuable work on Diseases of the 
Tongue ‘‘Abscess is common on the dorsum of the tongue in front of 
the circumvallate papillic, while mucous cysts are found behind the 
papillse; cysts are usually more prominent than abscesses, and abscesses 
ai*e never translucent.' ’ 

Treatment. — When in doubt as to whether the condition is chronic 
abscess or gumma, give large and advancing doses of iodid of potassium 
as a therapeutic test. When convinced that an abscess exists incise it. 

SUBACUTE AND CHRONIC SUPERFiaAL GLOSSITIS. 

A number of conditions may 1x5 considered under this heading. 
The most convenient arrangement is that adopted by Ihitlin®. He 
includes the following: 

1. Erythema migrans. 

2. The dyspeptic tongue. 

3. Furrows and wrinkles. 

4. Glossodynia exfoliativa. 

5. Herpes. 

6. Leukoplakia. 

7. Black tongue. 

Erythema Migrans (Wandering Rash^ Geographical Tongue, 
Desquamative Exfoliative Glossitis).— Beside the names given al)ove 
this disease has received a great numljer of designations. It is an 
uncommon condition, and occurs most particularly in young children. 
Them is apparently no sex predisposition. 

The disease appears on the margin or the dorsum of the tongue, 
•especially near the tip of the organ, and always in front of the circum- 
vallate papillie. In some cases it is found upon the under surface, but 
when it is, this is a mere extension from a patch on the margin. It 
Ixjgins as one or several small patches, circular or oval in outline. Each 
patch is on a level with the glossal epidermis, is red, tender, and smooth, 
and has gray edges. Butlin^ points out that the patch may have an 
appearance of elevation or depression, ‘‘according to the condition of 
the dorsum and the thickness of the fur.^' The redness of this area is 
due to the fact that the filiform papillae have l)een cast off. Each of 
the.se patches enlarges with considerable rapidity and soon Ixjcomcs 
a ring or an oval. As it spreads more, it usually comes to resemble 
a crescent on the dorsum, this being due to the fact that the otlier 
portions of the outline of the oval or ring have passed around the margin 
of the tongue. A fully developed patch is smooth and a little reddened 
in the center. Approaching the margin the redness tecomes much 
more intense, and contrasts strongly with the color of the margin, 
which is gray or yellow. The margin is distinct and a little bit raised. 
Not unusually two rings that are spreading meet each other. When 
such is the ca.se there seems to be a struggle for supremacy, in which one 
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or the other must give way. The margin of one finally gives way and 
the other margin progresses into that patch. Rings may also contract 
and finally disappear. New crops of these patches appear on portions 
of the tongue that have previously been unaffected, or on parts on which 
rings had existed, but all contracted and disappeared. If, in this 
disease, an undulating line separates the reddened margin of the 
tongue from a gray area on the dorsum, the condition is often spoken 
of as geographic^ tongm, Ijecause of the supposed resemblance of the 
undulating line to the lines on an outline map. 

Erythema migrans is an extremely chronic condition, lasting for 
months, and even for years. The areas involved vary, greatly in size 
from time to time. Sometimes the disease seems to be extensive, 
sometimes there seems to be but a limited portion of the tongue attacked. 
The subjective symptoms are so extremely slight — if, indeed, any exist — 
that tlie disease is usually discovered by accident, and it has, in most 
instances, lasted for a long time tefore it is noticed. If pain, salivation, 
or any other positive symptom existed it would be found at an earlier 
period. The cause of the condition is unknowm. Parrot’s vie\v was 
that it is always due to syphilis, but this is now known to be erroneous. 
It is thought by some to te parasitic. Butlin* says that debility is the 
only condition “which can in any way be regarded as a cause, either 
predisposing or exciting.” 

Treatment. — Cleansing washes, with the administration of tonics, 
and at times of cod-liver oil. 

The Dyspeptic Tongue. — In this condition the tongue is the seat of 
a subacute or chronic superficial glo.ssitis. In the milder cases there is 
irritation without excoriation ; in the more severe cases there is excoria- 
tion; and in the worst cases, ulceration may occur. The condition is 
met with in adults suffering severely with dyspepsia, and is far more 
common in those that are gouty. In a good many instances it develops 
from traumatism, such as a burn. Were the organ normal the effects 
of this traumatism would soon pass away, but when the predisposition 
to the dyspeptic tongue exists a subacute or chronic glossitis is 
established. Sometimes there appears to be a family predisposition to 
the dyspeptic tongue." In the dyspeptic tongue there are raw and 
reddened areas on the dorsum, the filiform papillae having been 
destroyed; the tip or the margins become smooth and red and com- 
pletely devoid of filiform papillie. Each of these areas looks as if it 
were raw, but, as a matter of fact, an epithelial layer still covers them, 
although it may \ye greatly thinned. The tissues around the area, 
when examined microscopically, show the evidences of chronic inflam- 
mation. In such an area a very slight injury will serve to produce 
excoriation or actual ulceration. Consequently, a person suffering 
with the dyspeptic tongue has attack after attack of acute soreness 
and excoriation. 

Treatment. — In this condition, first of all, the dyspepsia must be 
treated by diet and drugs, and every effort must be made to amend any 
existing gouty tendency. Chlorate of potash is a very useful mouth 
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wash, and the tongue should be painted, night and morning, with 
a solution of chromic acid of a strength of 10 gr. to the ounce. 

Furrows. — Furrows may normally exist in the tongue. The most 
common furrow is found in the midline of the dorsum. These natural 
furrows are always longitudinal in direction, and may be of considerable 
length, and the mucous membrane lining them is always devoid of 
papillae. They are very liable to ulcerate when inflamed or injured. 

Furrows may l)e cmated in the tongue by any area of chronic inflam- 
mation. Cracks and fissures are likely to form wlien the tongue is 
inflamed chronically. Such fissures are very painful, and are extremely 
slow to heal. They may be single or multiple, and may occur on any 
portion of the tongue. The multiple fissures frecpiently cross one 
another in the most irregular manner. A fissure that remains unhealed 
after a long period of time becomes a menace and may become car- 
cinomatous. 

Treatment. — Keep the mouth clean by frequently washing it with 
peroxid of hytlrogen. Avoid irritant articles of food, excessive smoking, 
tobacco chewing, and the drinking of undilutetl s])irits. Once a day 
the edges of the fissure should l)e separated, and the fissure swabbed 
out with a dilute solution of nitrate of silver. 

Glossodynia Exfoliativa. — ^This is a condition of chronic inflam- 
mation in which there is separation of the horny layer of the epidermis, 
and the disease is accompanied by violent neuralgic pain in the tongue. 
We find, here and there over the tongue, spots from which the horny 
layer is l^eing cast off. Eating, talking, the taking of hot or cold drinks, 
or contact with any irritant causes violent pain. 

Treatment. — Uepeated painting with nitrate of silver has been 
recommended by .some; others have used the cautery. I saw an engi- 
neer suffering with this condition on whom ordinary treatment had had 
no effect. He claimed that the chewing of tar-rope relieved his pain 
very greatly. He chewed tar-rope daily for a long period of time, and 
was finally cured. 

Herpes of the Tongue. — By this term we mean a disease, recur- 
rent in disposition, each attack l)eing transitory in duration, and 
characterized by the formation of vesicles in the epidermis. The 
vesicles form with great rapidity, and each one of them is the center of 
an inflamed area. They soon rupture, and frequently become pustular 
before rupture. After rupture has taken place the raw^ surfa<*e is 
covered, or partly covered, by the homy layer of the epidermis, and this 
sore either heals rapidly or increases in size by ulceration. 

Such attacks of herpes may occur again and again, and sometimes 
seem to be hirought on by exposure to the inclemencies of the weather, 
by exhaustion, or by excess in alcohol or tobacco. Some believe that 
herpes most commonly arises in the victims of tertiary syphilis, although 
the lesion itself is certainly not .syphilitic. 

In some attacks of herpes there is practically no pain, but merely a 
sense of soreness; in some there is violent pain in the tongue. Some- 
times herpes of the tongue is associated with herpes of the lips, cheeks, 
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and skin. As a rule, the vesicles are small, but now and then a case is 
seen in which bullaj actually form upon the tongue, and the condition 
is then called hydroa. 

In treating herpes the diet should be carefully regulated, all indiges- 
tible and irritant matters being excluded. The bowels should be 
moved with calomel, followed by a saline, and cleansing mouth washes 
should l)e used at frequent intervals. 

Leukoplakia (Leukoma, Leukokeratosis, Smokers’ Patches, 
Psoriasis of the Tongue, Ichthyosis of the Tongue).*** — Leukoplakia 
is a chronic superficial inflammation involving the mucous membrane 
of the mouth, and most commonly, that of the tongue. In many cases 
it involves the tongue alone; in others, it involves the tongue, the cheeks, 



Fio. 371. — T.eukoplakia ok Extensive Development, in a Man Aged Forty-five, and of 
Eight Years’ Duration; Has Been Subject of Pbokiasib for Twelve Yearb; Never 
Had Syphilis. (StelwuKuii from Scliwiinmer.) 

and the lips. It may begin on any part of the tongue, but most com- 
monly does so on the dorsum and near the tip, usually to one side or the 
other. The appearance of an area of leukoplakia varies greatly according 
to the stage of development attained. This observation explains — at 
least, in part — the various names that have been given to the disease, 
and the numerous divergent descriptions that have been given of it. The 
term leukoplakia may he applied to a mere smokers’ patch, red in color, 
on one side of the doi’sum of the tongue near the tip, to a considerable 
white area of disease of the mucous membrane of the tongue, or to a con- 
dition in which there is an extensive affection of the mucous membrane 
pf the lips, cheeks, and tongue. The trivial smokers’ patch, however, 
is after all but the first stage of the widespread disease. 
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Cause. — ^The real cause of leukoplakia is unknown. Smoking is 
regarded as the most common cause. This is so well recognized that 
the earliest stage of leukoplakia is called a smokers' patch. The fact 
that the disease is much moi*e common among men tlian among women 
might be thought to lend confirmation to this view, but leukoplakia 
does occur in women, and it has been known to arise in many cases in 
persons that have never used tobacco. Hence, we arc justified only in 
regai'ding tobacco as an exciting cause, though it is certainly the most 
common exciting cau.se. A smoker, like all the rest of the human race, 
is a man who falls into certain definite habits, and he gets into the habit 
of holding a cigar or a pipe in a particular way, just as one gets into a 
habit of wearing the hat at a particular slant. When leukoplakia arises 
in a smoker the first patch begins at the point that the pipe-stem or the 
cigar habitually touches, or where the smoke of the pipe or the cigar 
first impinges upon the tongue. 

Some writers have maintained that leukoplakia occurs only in 
syphilitics — not in the victims of secondary syphilis, but in individuals 
that have had syphilis years before and have been thought to have 
been cured. It is now known that leukoplakia maj'' occur in persons 
that have never had syphilis. It is, however, much more commonly 
found in those that have had this disease than in those that have always 
been free from it. The proneness of the old syphilitic to suffer from leu- 
koplakia may te due to the fact that the nutrition and sensitiveness of 
the mucous membrane have l)een altei*ed by numerous antecedent 
syphilitic lesions, a pre(lispo.sition to chronic inflammation having thus 
been established. It may be due to the fact that the administration of 
mercur>' over a long period has produced many attacks of aphthous 
ulceration and, hence, prolonged irritation, or it may be that the victims 
of syphilis, constantly apprehending trouble, inspect the tongue and 
mouth at frequent intervals, and .so discover qui(!kly a le.sion that other 
men might never discover or might at least possess for months or years 
without suspecting its existence. If the latter view is the true one, it 
w'ould mean that leukoplakia is not more common in syphilitics, but is 
more certainly discrovered liecause the di.sease in ordinary persons fre- 
quently lasts a very long time l)efore it is discovered. My own con- 
viction is, however, that w'hereas this latter fact may account for some 
of the cases among syphilitics, there is a distinct predi.sposition to leu- 
koplakia in those that have suffered with syphilitic disease. 

There is .some evidence that gout and rheumatism predispose more 
or less to leukoplakia. Occasionally it is associated with psoriasis or 
other skin eruptions. Gastrointestinal catarrh seems to exercise some 
predisposing influence. The only positively known facts about its 
causation, however, seem to be that prolonged irritation in some persons, 
e.specially syphilitics, tends to cause the disease, and that the most 
common elements acting as exciting causes are smoking, drinking raw 
spirits, and eating irritating and strongly-seasoned food. 

Pathology (Fig. 372). — ^There has been much dispute as to whether 
or not the disease is a real inflammation, but the evidence seems strongly 
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in favor of its being so. There is a proliferation of the homy layers of 
the stratified epithelium of the tongue (Fig. 373). The smooth white 
patches that form are devoid of papillae, and are covered with a very thin 
layer of corneous epidermis. Commonly the cells of the Malpighian layer 
undergo multiplication, leukocytes gather Ijeneath the epithelium, and 
the papillae diminish in size and finally disappear. Eventually a scar 
forms beneath the surface epithelium. The area suffers from repeated 
attacks of inflammation, acute or subacute in character, and induced' 
by the contact of various irritants. The more numerous these attacks 
of inflammation have been, the larger and the more definite the sub- 
epithelial scar becomes. In some cases the corneous layer of epithelium 
undergoes very great thickening, the other changes being identical with 



Fkj. 372.— Leukoplakia Lingu.«. (M. B. Hartzell.) 


those described above. It has been pointed out by Butlin that just 
above the Malpighian layer in all cases the cells show degenerative 
changes. 

Symptoms. — ^This disease is very unusual before the age of twenty 
years, though Hartzell “ has reported a case in a girl of only eleven. In 
the majority of cases the early stage of the disease is not observed by 
a surgeon. It begins as a scarcely visible, reddened patch. In this 
patch the papillie are sometimes more distinct than is normal, but 
usually they seem to have been removed. The patch looks a little 
depressed, because it is surrounded by a marked fur on the sound 
portions of the tongue. It is covered with a thin, brownish or whitish 
crust which at times peels away. Sauces, pickles, highly seasoned food, 
raw spirits, and smoking produce a sensation of irritation or soreness. 
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The incipient stage lasts for many months. Slowly and gradually 
such a patch undergoes evolution into a smooth, opalescent, or distinctly 
white area. There may be one, several, or many such areas, and they 
vary greatly in shape. A patch may be round, oval, or irregular, 
occasionally linear or crescentic. Patches frequently run together and 
form larger patches. 

The disease usually begins upon the tongue, and the tongue alone 
may be involved, but the cheek or lips may come to be involved. It 
may begin upon the cheek or lips, and the tongue may remain free or 
may subsequently become involved. The color of the area is usually 
bluish-white. The patch is level with the surrounding surface, and 
between the two there is frequently a very fine line of hyperemia. The 
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Showing increase in thickness of corneous layer of mucous membrane. 


appearance of the patch may be altered from time to time by attacks 
of acute inflammation, such attacks causing the formation of a raw 
surface, cracks, or fissures, and repeated attacks inevitably leading to 
thickening. The taking of any irritant material into the mouth may 
produce attacks of acute inflammation. In old cases the submucosa 
becomes definitely thickened, and the patch is then found to be rigid 
and inelastic. The surface of an old patch peels off and often becomes 
warty. Cracks or excoriations may form. Sometimes a patch ulcerates, 
and in some cases cancer develops. 

While one patch or several patches are going through the above- 
mentioned changes new patches may be appearing here and there in 
the buccal cavity. Some patches remain apparently stationary for 
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years and never attain to marked thickening or ulceration. An area 
of leukoplakia that is not ulcerated is free from pain, unless irritants 
are applied. An ulcerated area is continuously sore. Any area, 
ulcerated or nonulcerated, is sensitive on the application of irritants, 
such as sauces, pepper, or hot drinks. In some of the ulcerated cases 
the pain is very severe. 

Leukoplakia, when once well-established, is an incurable condition. 
There can be no question but that cancer may arise in an area of leu- 
koplakia. A papillomatous growth forms and becomes cancerous, a 
fissure or excoriation l)ecomes epitheliomatous, or an induration due to 
malignant disease forms and ulcerates. What per cent, of the cases 
eventuate in cancer is not known, but the danger is quite enough to 
make it imperative that the victim of leukoplakia should protect him- 
self in every way possible from irritation of the buccal cavity. 

Diagnosis. — ^The mode of origin, the history of the case, and the 
tardy course are significant. A syphilitic mucous patch forms quickly, 
not slowly; its duration is brief, not prolonged; it is soft and not indu- 
rated. Further, mucous patches are preceded or followed by, or are 
contemporaneous with, other syphilitic lesions. 

Treatment. — Every effort must be made to limit irritation of the 
diseased area, in order to retard the progress of the malady and to 
lessen the undoubted danger of carcinoma. The teeth should be put in 
and maintained in perfect order, and should be cleansed carefully twice 
a day. After each meal the mouth should be rinsed with dilute peroxid 
of hydrogen. Irritant articles of food should be rigorously excluded 
from the diet; smoking or chewing, if either is practised, should be 
abandoned; spirit drinking should be forbidden. The digestion should 
be carefully regulated, a daily movement of the bowels should be 
secured, and if gouty or rheumatic symptoms arise, they call for 
appropriate remedies. Every other day the patches may be painted 
with glycerite of tannic acid. When thickening of the epithelium 
takes place or when excoriation occurs, it is best to apply, from time 
to time, a solution of chromic acid of a strength of 10 gr. to the 
ounce. Butlin has shown the value of ointments rubbed in night and 
morning; they relieve the distressing night dryness. He uses as a 
basis 2 dr. of vaselin with 6 dr. of lanolin and adds borax, or eucalyp- 
tus, or some other drug. Caustics, for instance nitrate of silv^jr, 
should not be used. The continued use of caustics increases the ten- 
dency to cancer. An application strongly commended by Brockhardt 
is balsam of Peru. He applies it every day or every other day, and 
requires the patient to wash his mouth from six to twelve times a day 
with salt solution of a strength of from i to 3 per cent. 

I have never seen any evidence that antisyphilitic treatment does 
any good and I have never seen a well-established case cured by any 
niedicine, applied locally or taken internally. 

Can surgery do any good? When epithelial thickening begins 
applications of the galvanocautery seem sometimes to retard the 
progress of the disease. Butlin, after a large experience, has reached 
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the conclusion that in the early stages of leukoplakia it is not wise to 
cut out the patch, Ixjcause the resulting scar will prove quite as trouble- 
some as the patch, and because the removal of the patch does not 
prevent the development of the disease about the scar. If, however, 
a thickened, circumscribed patch exists, he advises excision. When 
an indurated area forms, when an ulcer persists, or when a papillomatous 
growth forms, excision must l)e employed at once, because in any one 
of these cases it is practically certain that cancer has already begun. 

Black Tongue (Hairy Tongue, Hyperkeratosis Linguae, Nigritie 
de la Langue). — ^This condition is due to an excessive growth of the 
filiform papillje. Genuine hairs are never formed. The diseased area is 
brown or black, the color being an accident and not the e.ssential part of 
the disease, and resulting from bacteria which adhere to the exuterant 
papillie. The diseasetl area is usually, but not always, in the midline 
of the dorsum, in front of the circumvallate papillae. The area grad- 
ually enlarges and in the coui*se of a number of weeks spreads widely 
over the dorsum of the tongue. The disease tends to spontaneously 
disappear, but does so very slowly after months or even years of activity. 
During disappearance the color fades from the periphery toward the 
center. 

The disease is seldom met with, causes no subjective symptoms, and 
is of trivial clinical importance. Treatment is of no avail. 

ULCERS OF THE TONGUE.** 

Ulceration of the tongue frequently occurs. An ulcer may arise 
from a wound, particularly a wound inflicted by the teeth, from the 
irritation of rough, sharp-edged, or carious teeth, from the taking of 
very hot articles of fooc* or drink, from chronic glossitis, from indigestion, 
from tuberculosis, from syphilis, from cancer, from the administration 
of mercury, and from other causes. Ulcers of the tongue, with the 
exception of syphilitic ulcers and of many tuberculous ulcers, are purely 
local diseases teginning in the glos.sal mucosa. Butlin^s classification of 
ulcers of the tongue is practically useful. It is as follows: 

1. Simple, including the dyspeptic. 2. Herpetic, or aphthous. 
3. Traumatic. 4. Ulcers of the frenum from coughing. 5. Mercurial. 
6. Tuberculous. 7. Syphilitic. 

Simple Ulcers. — By a simple ulcer is meant a local ulceration, the 
cause of which is uncertain. The majority of such ulcers are due to 
repeated trivial, but unidentified injuries or to slight, prolonged, 
but unrecognized irritation. If a causative injury is recognized the 
ulcer is then classified as a traumatic ulcer. In leukoplakia, excoriations 
are very common and genuine ulcers not infrequently form. The 
ulcers of leukoplakia are probably due to irritation or injury acting upon 
ti.ssue of greatly lessened resistance. 

A simple ulcer is an indolent, chronic, and usually painful sore, of 
irregular shape, the edges of which are thick, but seldom hard, and the 
raw surface of which is destitute of granulations. The pain is greatly 
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increased by taking into the mouth any Ijot or irritating article, and it 
is sometimes increased by movements of the tongue. At times the 
edges of a chronic simple ulcer become greatly thickened and indurated. 
In such a case the raw surface is dry and glazed and the very great 
amount of contracting scar-tissue at the base and edges pulls the sur- 
rounding healthy tissue in toward the ulcer, and thus corrugates and 
wrinkles it. Ordinary simple ulcers can usually be healed readily. 
Chronic! simple ulcer, even when thickened, may heal, but the scar is 
liable to break down from Comparatively trivial irritation or injury. 

Treatment. — Any person with chronic inflammation of the tongue 
is likely to suffer from ulcer formation, and in order to prevent such 
a misfortune he must te most judicious in diet and habits, and must 
take pains to avoid every causative irritation. Smoking, spirit drinking, 
the taking of very hot or very cold materials into the mouth, and the use 
of vinegar, mustard, pepper, etc., are to be forbidden. Carious teeth 
must be removed and any sharp edge of a tooth must filed away. 
The teeth must Ije kept scrupulously clean and a cleansing mouth wash 
should i)e used several times a day. When an ulcer forms the same 
general treatment should l)e followed, and in addition the sore surface 
should l3e painted once a day with a solution of chromic acid of a strength 
of 5 gr. to the ounce. A mouth wash of chlorate of potash should also 
be employed. 

Some indolent sores are stimulated to healing by touching them 
with alum. Nitrate of silver or other caustics sliould never be used, as 
the irritation induced by their frequent application may result in cancer. 
There are few things more dangerous than the frequent application of 
caustics to the tongue. The chronic ulcer with indurated and greatly 
thickened edges calls for immediate excision, the knife being carried 
well wide of the ulcer's edges and well l)eneath its floor, the incision 
being elliptical, if possible, and the edges being brought together with 
silk sutures. 

Dyspeptic Ulcers. — A dyspeptic ulcer, as has previously been 
stated, is a form of simple ulcer. Such ulcers occur particularly on the 
middle of the dorsum of the tongue, near its tip, but they are occasionally 
met with on the under surface of the tongue. Dyspeptic ulceration is 
invariably multiple, and the ulcers are of small size, very superficial, 
and extremely irritable. Such ulcers sometimes form in adults, but are 
infinitely more common in children. Any indiscretion in diet may be 
followed by excoriations, and any excoriation may become an ulcer. 
Some persons suffer with a sore mouth of this type after eating nuts; 
others after eating certain fruits, etc. There are many idiosyncrasies 
in this respect. 

Treatment . — ^The condition is usually rapidly recovered from after 
the administration of a saline purge. It, however, tends strongly to 
recur, and if it continues to recur the patient is treated by a rigid 
regulation of the diet, by keeping the bowels open, by the use of a mouth 
wash containing chlorate of potash, and by painting the sore surface 
now and then with chromic acid of a strength of 5 gr. to the ounce. 

VOL. Ill — 43 
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Herpetic or Aphthous Ulcers. — ^These ulcers are not limited to 
the tongue, but develop at the same time on the lips and cheeks. Some 
persons have considemd that they are transferred by contagion, but 
the grounds for this belief seem insufficient. They arc vastly more 
common in children than in adults. The condition as met with in 
adults has Ixjen discussed under the head of Herpetic Inflammation of 
the Tongue; the condition as it arises in children will be considered 
here. 

According to Butlin, it particularly tends to arise between the ages 
of six months and three years, and it often follows an exanthematous 
fever. Many cases, however, arise entirely independent of any ante- 
cedent exanthem. The condition begins with elevation of temperature, 
malaise, and gastro-intestinal disturbance. A crop of vesicles appears 
on the tongue and cheeks after an uncertain length of time. The area 
containing the vesicles is red, irritated, and painful. The vesicles soon 
rupture and expose diminutive, superficial, round, or oval ulcers, with 
punched-out edges, and with a whitish slough adherent to each ulcer. 
The parts about each ulcer are red from inflammation. There are 
a varying number of vesicles in this condition, but seldom more than 
fifteen or twenty, and the ulcers that form heal in a few days. There 
may be but one attack of this strange condition, but usually attack 
after attack occurs during many weeks. 

Treatment. — In this condition it is advisable to avoid the admin- 
istration of mercury, iDecause of the possibility that gangrenous stom- 
atitis may supervene. A saline purge should l)e administered anti the 
bowels should be kept soluble during the continuance of the trouble. 
The patient .should \ye fed with the plainest of diets, and there is nothing 
better than milk and eggs. The sores should be wiped off at frequent 
intervals with a .solution of boracic acid and a mouth wash of chlorate 
of potash should te used. If healing is tardy, each sore should be 
touched every day or so with alum. Internally, the syrup of iodid of 
iron is thought to be of .service. 

Traumatic Ulcers of the Tongue.— Traumatic ulcers are due to 
wounds or per.si.stent irritation. A discussion of wounds and their 
treatment will he found in a previous section. In this section we shall 
describe ulcers due to irritation. 

The most frequent causes of such ulcers are sharp-edged teeth, 
rough and decaying teeth, and ill-fitting plates of artificial teeth. 
A traumatic ulcer is situated on the edge or the tip of the tongue, and 
there is the greatest possible variability among different traumatic 
ulcers in extent and in severity. There may be a mere trivial excor- 
iation, a distinct though small sore, or an ulcer of large size. 

A traumatic ulcer is shallow and solitary, irregular in outline, and 
with precipitous edges. Frequently a slough adheres to the margin. 
The tissue about the ulcer is red and is swollen with edema. The entire 
tongue is coated and the breath is offensive, but the lymph-glands 
below the jaw are not enlarged unless the inflammation is extremely 
violent. In a recent case the edges, even though they may be thickened. 
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are soft; in an older case they are somefimes indurated. In a very 
chronic case there is less surrounding inflammation, but much more 
fibrous tissue at the edges of the ulcer. Hence the edges become dis- 
tinctly indurated. In some old cases the area of indurated thickening 
is very extensive, and in such a case the sore itself is apt to l)e trivial 
in size. A traumatic ulcer may form on the tongue of a person in 
perfect health, but in the majority of cases of the disease it is found that 
the health is impaired and the digestion disordered. 

Diagnosis. -A recent traumatic ulcer may l>e mistaken for a syph- 
ilitic sore, but a significant fact is the situation of the ulcer. It is 
placed in close contiguity to a diseased tooth, a jagged tooth, or the 
edge of an ill-adjusted plate, and this location indicates the real cause 
of the trouble. Again, the general evidences of syphilis are absent, 
induration is absent or trivial, the adjacent parts are red and edematous, 
and an ulcer forms very rapidly. If the traumatic ulcer is chronic and 
much indurated the diagnosis is always difficult and sometimes impos- 
sible. Occasionally there may be confusion as to whether one is dealing 
with a chancre or with a traumatic ulcer. A chancre is very definitely 
circumscribed, and has much greater induration, the lymph-glands are 
invariably enlarged, and the sore is practically always at or very near 
the tip of the tongue. A gumma arises in the submucous tissue or in 
the substance of the tongue, and a sore forms only when rupture has 
occurred. Hence, the resulting ulcer is near the center of the tongue, 
is small in circumference, but of great depth, and the edg6s of the sore 
overhang. The area of disease beyond the apparent ulcer is very large 
and the induration is extremely great. Often more than one gumma 
exists, and usually there are other evidences of syphilis, or at least there 
is a history of syphilis. The gummatous ulcer is covered with an 
adherent slough. 

A tuberculous ulcer occurs particularly in young persons. It is 
irregular in outline, and is often quite free from induration. It is 
necessary to remember that the fissured ulcer is indurated. The edges 
of a tuberculous ulcer are thin and purplish, usually distinct, and are 
seldom undermined. The surrounding parts show no evidence of inflam- 
mation. The ulcer is very deep and is covered with edematous granu- 
lations or a greenish slough, perhaps showing here and there a spot of 
redness. Distinct tuberculous foci may te observed in other parts of 
the tongue. In most of the victims of tuberculous ulcer of the tongue 
there is tuberculous disease of some other structure, especially of the 
larynx or lungs. 

A chronic ulcer with indurated edges is liable to be confused with 
f-arcinoma, and a chronic ulcer may at any time Income carcinomatous, 
^he growth beginning at some point on the edge of the ulcer. Car- 
“inoma, like a chronic ulcer, is markedly indurated. In a young person 
yith an ulcer on the tongue one may be reasonably sure, from a con- 
sideration of the age alone, that the condition is not cancer, and this 
‘pinion will be strengthened if one finds an obvious cause for a trau- 
i^atic ulcer. If, however, the person is more than thirty-five or forty 
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years of age a knowledge of the age is of no help whatever in reaching 
a conclusion, as either condition may exist at that time of life. 

In every doubtful case a piece of considerable size should be removed 
for microscopic study. This section should incliule a portion of the 
ulcer, a portion of the indurated margin of the ulcer, and a portion of 
the apparently sound tissue l)eyoiul the ulcer. A section that includes 
only a portion of the ulcer and a portion of the margin may lead to 
erroneous conclusions. In two instances in which a small section had 
I^een examined 1 receiv-ed the report that cancer existed, yet in both 
cases local excision was followed by cure, and a careful study of the 
entire specimen removed showed that the disease was not (*arcinoma. 
If the apparently sound tissue beyond the ulcer is found to l)e infiltrated 
with epithelial cells the diagnosis of cancer is assured. It is most 
important in ulcers of the tongue to make a certain diagnosis early, for 
if cancer exists palliative treatment must immediately be abandoned 
and fi*ee excision practised. The chance for confusion exists only in a 
case of teginning cancer. One cannot confuse a traumatic ulcer with a 
well-advanced cancer. In a well-advanced cancer the diagnosis is made 
clear by the great induration, the progressive enlargement of the ulcer, 
the severe pain, and the glandular enlargement. 

Treatment. — Host traumatic ulcers can be cured rapidly by proper 
treatment. The causiitive irritation must l)c sought for and removed, 
(.'arious teeth should te filled or extracted, rough points or sharp edges 
on the teeth should l:)e filed away, and an ill-fitting plate should be cast 
aside. Most of these cases wilt recover promptly after the removal 
of the cau.se and the adoption of some simple means of treatment. The 
teeth must 1x5 kept clean; a mouth wash of chlorate of potash should 
l)e used at frequent intervals; the lK)wels should 1x5 moved daily; all 
irritant and indigestil)le matter should l)c excluded from the diet; and 
the sore should l)e touched once a day with chromic acifl of a strength 
of 5 gr. to the ounce. If a suspicious ulcer does not promptly heal, 
particularly if it is indurated and if the patient is more than thirty-five 
years of age extirpation should 1x5 practised. The incisions about 
the ulcer should 1x5 elliptical, should l)e made well wide of the 
sore, and should pass underneath the sore into the muscular struc- 
ture of the tongue. The resulting w^ound should, of course, te 
sutured. If it is found that carcinoma has begun, free excision is 
demanded. 

Ulcer of the Frenum. — Ulcer of the frenum not unusually occurs 
in children with whooping-cough, and is produced by rubbing on the 
teeth during spells of coughing. Such an ulc^er is irregular in outline, 
small in size, superficial, and sloughy, and is usually recovered from 
promptly on the abatement of the violent paroxysms. 

Mercurial Ulcer. — This occurs in those that are ptyalized. The 
entire tongue is greatly swollen. There are usually several or many 
ulcers, rather than one, each ulcer being shallow, irregular in outline, 
and surrounded by reddened tissue, Some mercurial ulcers tend to 
spread both laterally and in depth. Sometimes extensive ulceration 
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results from sloughing. In mercurial ulceration all the other symptoms 
of ptyalism are found. * 

Treatment. — At once abandon the administration of mercury. 
Do not give any iodid of potassium, as this makes the ptyalism worse. 
Use a mouth wash of chlorate of potash or permanganate of potash, and 
administer tonics, food, and stimulants. If the swelling continues, 
astringents, particularly the nitrate of silver, may be used upon the 
tongue. The flow of saliva may be considerably lessened by the admin- 
istration of tincture of belladonna. 

Tuberculous Ulcer of the Tongue. — See Tuberculosis of the 
Tongue. 

Syphilitic Ulcer of the Tongue. — See Syphilis of the Tongue, p. 680. 

TUBERCULOSIS OF THE TONGUE. 

The tongue is seldom the seat of tuberculosis, in spite of the great 
numbers of bacilli that must constantly pass over it. Infection may 
arise through infected sputum, through the introduction of bacilli with 
food or on the fingers, or by way of the blood from some distant tuber- 
culous focus. Lupus of the skin may enter the mouth from the cuta- 
neous surface and finally come to involve the tongue. 

Tuberculosis of the tongue is much more common in men than in 
women, and tul)erculous ulcers are seen most particularly in persons 
between the ages of forty and fifty years. A great majority of the 
tuberculous ulcers ocaiur in the victims of tuberculosis in other parts, 
especially the larynx or the lungs, but local tuberculosis does occasionally 
arise in the tongue. It may l)e met with as a cold abscess, a nodule or 
tuberculoma, a papilloma, or an ulcer. 

Cold Abscess. — A (‘old ab-scess arises in the substance of the dor- 
sum of the tongue. It is placed I)eneath the mucosa, which is, in 
many cases, movable over it. It is a smooth, circumscribed mass, 
round or oval in outline, seldom larger than a hazelnut, not the seat 
of pain or tenderness, and not translucent. Cold abscess of the tongue 
is a very chronic condition and may remain apparently unchanged for 
months or even years. It may rupture, and when it does so it forms 
an ulcer. 

Treatment. — Incision and cureting. 

The Tuberculous Nodule, or Tuberculoma.— This is a solitary 
tuberculous focus formed by the aggregation of numerous minute 
tubercles. It occurs particularly in young subjects and on the edge 
or tip of the tongue. The mucous membrane above it is of a yellowish 
color and the mucous membrane around it is red. The nodule is seldom 
larger than a pea. It is irregular in outline, indurated, and placed 
beneath the epithelium. It tends rather strongly to soften into an 
abscess or to break into an ulcer. In some cases a nodule breaks open 
by means of a short fissure, which is either straight or branched. A fis^ 
sured ulcer is thus formed. If the edges of such a fissure are retracted 
an extensive ulcer with overhanging margins and caseating surfaces 
is exposed. In a cure of tuberculous fissure the associated lymph- 
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^ands are frequently enlarged and material scraped from the ulcer- 
ated surface may be found to contain tubercle bacilli. The induration 
suggests cancer, but for the very small size of the surface cleft, the way in 
which the edges can be spread apart, and the fact that the patient is 
probably young. Bacteriologic study may give important informa- 
tion. In order to make the diagnosis from syphilis it may be neces- 
sary to apply the therapeutic test. When the epithelium of the tongue is 
elevated at points by tuberculous infiltration, fissures form between the 
elevations. These elevations are often called tuhercvlous papillomata. 

Treatment. — ^The best treatment is removal by means of elliptical 
incisions. 

Tuberculous Ulcers. — ^Tuberculous ulceration of the tongue may 
present itself in any one of three forms: (1) Fissured ulcers or fissures. 
These were considered under the head of tuberculoma. (2) Lupus of 
the tongue. (3) Tuberculous ulcers proper. 

Lupus of the Tongue. — ^This is never a primary condition, but 
arises occasionally, though very seldom, during the progress of lupus 
of the skin. In some cases the mouth and the pharynx, and occasionally 
the larynx, are affected as well as the tongue. When the disease does 
occur, it is found in young persons, particularly young girls. The 
diseased area is a crusted sore, irregular in outline and devoid of indura- 
tion, the edges teing undermined here and there, and the surrounding 
structures, though free from redness and other signs of inflammation, 
showing minute caseous foci. If the crust is lifted off a nodular sore is 
exposed, the color of which is distinctly pinkish. The disease is so 
rare that its very existence was long doubted, but Butlin, Leloir, and 
others have reported undoubted cases. The diagnosis may l>e confirmed 
by bacteriologic studies and by inoculation experiments on animals. 

Treatment . — ^Treatment seems to te of little avail. It consists in 
frequently using cleansing washes, rubbing iodoform into the sore several 
times a day, perhaps using the x-rays, and in some cases employing 
tuberculin. 

Tuberculous Ulcers Proper. — A typical tuterculous ulcer of the 
tongue is a sore with an uneven floor, covered with pale and edematous 
granulations, and discharging a thick and yellowish material. As a rule, 
there is little or no induration. The edges are clearly defined, irregular, 
usually not elevated, not everted, and seldom undermined. The parts 
about the ulcer do not exhibit signs of inflammation, but usually con- 
tain caseous foci. Sometimes such ulcers are primary, l)ut in the vast 
majority of cases they are secondary, particularly to disease of the lungs 
or of the larynx. There may be a single sore, but in many cases there 
are two or several of them. They may occur on any part of the tongue, 
but are most commonly met with at the tip or on the edges. They may 
arise at any age and are most frequent in males and in young adults. 

When the ulceration is just beginning it produces very little annoy- 
ance, but sooner or later pain and tenderness develop, progressively 
increase with the progress of the case, and finally become severe or even 
excruciating. After the sore has lasted for a considerable length of 
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time salivation occurs. The general* health perceptibly fails and 
destructive sloughing is liable to take place at any time. In most 
cases the lymphatic glands beneath the jaw enlarge, and a careful 
examination may detect tuberculous disease of some other part. 

A tuberculous ulcer of the tongue sometimes heals, but even when 
it does so, it has a strong tendency to break down. In a large majority 
of such cases the patient dies within two years. 

The diagnosis is often difficult. The ulcer may be confused with 
the deep gummatous ulcer of tertiary syphilis or with cancer. The 
deep gummatous ulcer of tertiary S3rphilis is more likely to occur near 
the center of the tongue than at the edge. This ulcer is deep, its edges 
are undermined, it is covered with an adherent slough, there is an 
extensive area of diseases about it, the sore is much indurated, adjacent 
lymphatic glands are not enlarged, and usually other evidences of 
syphilis can be discovered. In doubtful cases the therapeutic test 
must be applied. Bacteriologic studies and inoculation experiments 
may serve to show that the sore is not tuberculous. 

There is no doubt that the tuberculous ulcer is occasionally confused 
with cancer, iioth of these conditions tend to appear on the edge or 
tip of the tongue, but the tuberculous ulcer is usually devoid of indura- 
tion. It is covered with pale and edematous granulations, and the 
mu(!Ous memlirane about it exhibits small caseous foci. It is most 
common in young persons. Usually a tuberculous focus can be dis- 
covered in some other part, and the diagnosis may be definitely deter- 
mined by bacteriologic studies, inoculation experiments, and the 
microscopic examination of sections that have been removed. 

TreatnienL — A primary tuterculous ulcer should be extirpated and 
the glands beneath the jaw should be removed. I have performed this 
operation on two cases. The first, an advanced case, was followed by 
great amelioration in the suffering of the patient, although he finally 
died of pulmonary tuberculosis, which was not detectible at the time 
of the operation. The second case, in which no other tuberculous focus 
was discovered, remained well for a number of months, when local 
recurrence took place. 

In a secondary tuberculous ulcer of the tongue one may operate to 
relieve suffering, although in such a condition there is no thought of 
curing the patient of his tuberculosis. If in any case operation is 
refused or is considered inadvisable, all sources of irritation should be 
kept away from the sore — all irritating articles of food, very hot food, 
or food that requires much chewing should be avoided. Tobacco and 
spirit drinking should be given up. Caustics should never be used. 
Cleansing and astringent mouth washes should be used a number of 
times a day and iodoform should be rubbed into the sore several times 
daily. If the pain is severe, Butlin adds a little morphin to the iodo- 
form powder. He uses the following formula: Finely pow’dered iodo- 
form, 1 gr.; morphin, i gr. to J gr. ; and borax, 3 gr. Before apply- 
ing the powder he cleanses the surface of the ulcer with a piece of 
absorbent cotton, and then dusts the sore thickly with the powder or 
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blows it upon the soi^e through a glass tube. He makes these appli- 
cations three or four times a day, watching carefully for any con- 
stitutional effect from the morphia. 

SYPHILIS OF THE TONGUE. 

The tongue may be affected by primary, secondary, or tertiary 
syphilis. The initial lesion of syphilis occurs at or near the tip of the 
tongue. It is rapid in formation and distinctly circumscribed, has 
strongly indurated edges, pui-sues a slow and painless course, and is 
red, uneven, and often fissured. Enlarged glands will be palpable 
almost as soon as the ulcer appears. Other signs of syphilis exist or 
will exist, and antisyphilitic treatment causes the rapid tlisappearance 
of the condition. 

In secondary syphilis mucous patches attack particularly the tip 
and the sides of the tongue. They are associated with patches elsewhere 
within the mouth and with other and distant signs of secondary syi)hilis. 
These patches become very sore if irritated. Fissures may form and 
the entire tongue may inflame. 

In tertiary syphilis an ulcer that forms results from a broken-down 
gumma. The superficial tertiary ulcer affects the mucous membrane. 
The sore is indurated and small, has vertical edges, and is covered with 
a white slough. It is especially common on the edge or the tip of the 
tongue. Such sores are frequently multiple or are at least usually 
bilateral. The deeper gummatous ulcer arises from what has been 
called a parenchymatous gumma. Such a gurnma springs from the 
connective tissue among the muscles of the tongue. It begins as 
a lump beneath the mucous membrane. This gradually increases in 
size and finally a portion of the mucous membrane gives way, expos- 
ing a cavity. The cavity is lined with adherent slough, its edges are 
Overhanging, and it is surrounded by widespread disease and much 
induration. A gummatous ulcer is productive of little or no pain, and 
in neither form of the condition are there enlarged lymphatic glands. 

Treatment. — A gummatous ulcer is treated by the use of cleansing 
mouth washes and by the administration of antisyphilitic treatment, 
which must comprise small doses of the bichlorid of mercury and 
advancing doses of the iodid of potassium. 

In some cases the sore should be cureted, in others it should be 
touched daily with chromic acid, 5 gr. to the ounce. 

Leprosy. — ^The victims of leprosy may develop tubercles upon the 
tongue. 

Actinomycosis. — Cases of actinomycosis of the tongue have been 
reported. 

Trichinosis. — Cases of this condition have been reported. 

INFLAMMATION OF THE LINGUAL TONSIL. 

Behind the foramen cecum and sulcus terminalis the mucous mem- 
brane of the tongue contains numbers of lymphoid follicles. These 
follicles in the aggregate are often called the lingual tonsil. 
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The lymphoid follicles sometimes bq^jome the seat of a hypertrophy. 
In this condition there is chronic inflammation of the lingual tonsil 
associated with chronic pharyngitis and enlargement of the faucial 
tonsils. The enlarged follicles are readily seen by means of the laryngeal 
mirror. The best way to remove the enlarged follicles is by means of 
the electric cautery. 

The lingual tonsil may undergo acute inflammation as a result 
of streptococcic infection or of diphtheria. Sometimes it becomes 
inflamed in cases of ordinary quinsy. Inflammation produces great 
swelling of the base of the tongue and is a dangerous condition 
be(;ause of the possibility that it may cause edema of the epiglottis and 
glottis. 

It is particularly apt to occur in anemic individuals who overuse 
the voice by singing, lecturing, auctioneering, or public speaking. It 
causes cough, difficiilt and painful swallowing, and perhaps shortness 
of breath. The laryngeal mirror brings the enlarged follicles into view. 
Absc^css may form. 

If abscess does not exist the treatment consists in destroying the 
tonsil with the galvanocautery, and then in improving the general 
health and protecting the part from irritations (overuse of voice, 
toba(;cu smoke, alcoholic liquors, and irritating articles of diet). If an 
abscess forms it must be incised. During the operation the patient 
lies upon the side with the head lower than the body. This precaution 
prevents the pus from flowing into the larynx and perhaps choking 
the patient. 

Thyroglossal Cysts.— See page 280. 

HYPERTROPHY OF THE TONGUE OR MACROGLOSSIA. 

The tongue or one-half of it may remain permanently enlarged 
after an attack of acute inflammation or as a result of chronic inflam- 
mation. This condition produces little or no annoyance, is not true 
ma(*roglossia, and is calletl inflammatoni hypertrophy. Multiple gum- 
mata may cause great enlargement of the tongue, and in some cases, 
even after the disappearance of the gummata, the tongue may remain 
enlarged. This condition is called syphilitic hypertrophy, Hydrargy- 
rism may be responsible for hypertrophy. 

There is a form of hypertrophy in which all of the muscles or the 
muscles of one-half of the tongue enlarge. This condition of muscular 
macroglossia is particularly common in idiots, though it is occasionally 
met with in normal children. In a case of sporadic cretinism in the 
Philadelphia Hospital the tongue hung far out of the mouth. Most 
of these patients can take food, but if the tongue seriously interferes with 
eating, a large V-shaped piece should be removed. . Butlin points out 
that an operation is necessary if the large tongue so obstructs breathing 
that sleep is greatly interfered with, and also if the intellect is developing, 
but the large tongue renders speech impossible. 

True Macroglossia. — By this term we mean a cavernous lymph- 
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angioma of the submucous connective tissue of the tongue. In many 
cases the muscles are also involved. It is a congenital condition, and 
even when it appears to begin later in life (as it sometimes does after 
an injury) it is probable that some deeply placed and unrecognizable 
lymphangiomatous area had been present since birth and that the 
apparently causal injury did not inaugurate the disease, but simply 
stimulated rapid growth. 

The disease affects particularly the anterior three-fourths of the 
tongue. At birth nearly all of the tongue may be lymphangiomatous 
or but a portion of it, or a lymphatic nevus may exist. Such a nevus 
is a collection of vesicles containing lymph, the outlines of the vesicles 
being rendered distinct by visible blood-vessels between them. There 
may be a small group of such vesicles, many of them, or almost the 
entire tongue may be covered with them. Such vesicles are thin- 
walled and dilated lymph- vessels (lymphangiectasis). In most cases 
of macroglossia growth is observed soon after birth, but in some unusual 
cases the condition remains stationary until the accession of puberty, 
when growth usually begins. Growth is for long periods very gradual: 
being for a time rapid after an attack of inflammation, and becoming 
again slow after the inflammation subsides. At times the condition 
seenis to remain stationary for a long period. As the tongue grows it 
finally becomes so large as to protrude from the mouth, the saliva 
dribbles constantly, the child never learns to speak at all or becomes 
able only to thickly mumble a few words. The position of the enlarged 
organ tetween the teeth leads to its being pinched and bitten, and 
the teeth may make furrows or ulcers on it. The protrusion of the 
organ from the mouth exposes it to various extraneous irritations, 
and it becomes dry and cracked. As a result of injury by the teeth 
and of other irritations, attacks of glossitis occur and each attack 
goads the tumor to more rapid growth. The protrusion of the large 
mass between the teeth keeps the jaws forced widely apart, makes the 
incisor teeth project forward, and causes great deformity of the jaws. 

Treatment. — An operation should be performed early. If the 
tongue is very large soon after birth an operation should be performed 
before the child has begun to try to talk. Operation is indicated 
before deformity of the jaws takes place. In any case operation may 
be rendered imperatively necessary because of difficulty in taking food 
and embarrassment of respiration when sleeping. The operation 
consists in removing a large V-shaped piece of the anterior part of the 
tongue. The sides of the wound are sutured together. 

RANULA. 

The term ranula is used to designate a cyst under the tongue, the cyst 
being due to obstruction of the duct of either a mucous gland or a 
salivary gland. The obstruction may be a congenital condition, may 
be due to a growth outside the duct, may be due to the entrance of 
a foreign body into the duct, but in a great majority of instances results 
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from inflammation of the duct and the formation of a plug of hardened 
mucus which often contains salts of lime. The obstruction is usually 
brought about gradually, and, strange to say, the duct inflammation 
is seldom secondary to any other inflammation or to any septic con- 
dition about the mouth. In what is known as acute ramda sudden 
and painful blocking of a salivary duct occurs during mastication. It 
is usually due to calculus and may be temporary or permanent. Some- 
times intermittent blocking occurs. Ranula is most common in adults, 
but is occasionally met with in children. In an old ranula the gland 
atrophies. 

Sublingual Ranula. — This is the form most often met with. It 
results from blocking of the ducts of Rivini or the ducts of Bartholin. 
This form of ranula occupies the floor of the mouth. It is a tense, 
thin-walled, fluctuating, translucent cyst, which does not project below 
the jaw. It may become so large as to make speech very difficult, 
to hinder swallowing, and to impede respiration. In some cases it is 
bilateral. 

Submazillary Ranula. — ^This is a rare condition which is due to 
the blocking of Wharton’s duct. It bulges the floor of the mouth 
more externally than the other form and also appears beneath the jaw. 

Incisive Ranula. — ^This appears under the frenum of the tongue, 
which structure is raised and spread out. 

Ranula of the Glands of Nuhn and Blandin. — ^This form of 
ranula does not occupy the floor of the mouth, but is situated under 
the tip of the tongue. 

Treatment. — Simple incision is never curative. A mucous ranula 
can be cured by removing most of the wall with scissors and suturing 
the edges of the small portion of wall left to the mucous membrane. 

A salivary ranula requires excision. In most ranulas excision 
through the mouth is practical. If a submaxillary ranula bulges 
externally, removal should be effected through an incision below the 
jaw. 

CYSTS AND TUMORS OF THE TONGUE. 

Cysts. — Parasitic cysts occasionally form. Mucous cysts of the 
tongue proper are rare. They occur on the dorsum or sides, are seldom 
larger than a hazelnut; they are thin-walled, and fluctuate. Treatment 
is excision of as much of the wall as possible and cauterization of the 
portion left behind. 

Dermoid Cysts. — Cysts of this character are occasionally encoun- 
tered. These cysts arise in the floor of the mouth, usually in the 
median line, very seldom to one side. Such cysts lie between the 
geniohyoglossi muscles and are placed above the mylohyoid muscle. 
A dermoid cyst bulges the floor of the mouth and also appears beneath 
the body of the lower jaw. It grows progressively, and because of its size 
eventually interferes with respiration, speech, mastication, and degluti- 
tion. It is not bluish and translucent, as is a ranula, but is of a yellowish 
color. It does not fluctuate, but pits on pressure. A dermoid cyst may 
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inflame and even suppurate. If it ruptures or is incised a fistula may 
form. 

Treatment. — ^Tlie only proper treatment is excision, either through 
the mouth or through an incision l)elow the jaw. In a great majority 
of cases the cyst will be found to be firmly attached to the periosteum 
of the lower jaw, to the hyoid bone, or both of these structures. 

Innocent Tumors. — Innocent tumors of the tongue are compara- 
tively rare. 

Lipoma occasionally arises from the dorsum or edge of the tongue. 
It is a petlunculated growth and is treated by extirpation. 

Fibroma is occasionally met with. It is usually pedunculated, but 
is sometimes sessile. A surface growth is easily recognized, but a deep- 
seated growth may be impossible of diagnosis. The treatment of 
fibroma is extirpation. Keloid is a very unusual lingual growth. 

Angioma is not so unusual as are lipoma and fibroma. It may 
appear as a sun pie nevus or as a cai^ernous angioma. 

Some of these growths are congenital, some are acquired. Con- 
genital angiomata sometimes, though seldom, undergo spontaneous 
disappearance; acquired angiomata never disappear spontaneously. 

Angiomata deeply placed in the tongue may l)e im|)ossible of diag- 
nosis. Surface angiomata arc recognizable as practically identical in 
appearance with cutaneous angiomata. Cirsoid aneurysm is occasion- 
ally met with. Angiomata are dangerous because they are apt to give 
rise to severe hemorrhage. 

Some angiomata are treated by excision, others by repeated cau- 
terizations with the galvanocautery. In some cases it is necessary to 
tie the lingual arteries Ijefore undertaking any operation. 

Cases of chondroma and osteoma have been reported. 

Lymphangioma. — See Macroglossia. 

Papilloma is not uncommonly seen upon the tongue. Papillomata 
are most common in young persons. They are growths of a warty 
appearance, some teing soft and cauliflower-like, some hard and of 
more definite outline, but all l)eing free from induration at the base. 
Papilloma strongly tends to become cancerous, especially if irritated 
by caustics or other irritants. 

Adenoma is a very rare growth. It may develop from glandular 
substance and grow into the depth of the tongue. It usually grows 
outward and forms a growth like a polypus.*^ 

Lingual Goiter. — See Goiter. 

MALIGNANT TUMORS OF THE TONGUE* 

Sarcoma. — ^True primary lingual sarcoma is a very rare condition. 
Romid-celled sarcoma is more common and much more malignant 
than a spindle-celled growth. The spindle-celled neoplasm and the 
tumor composed of large round cells do not involve adjacent glands. 
The small round-celled growth does involve adjacent glands. 

Sarcoma arises in the substance of the tongue. The duration of 
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life depends upon the rate of growth and metastasis and these depend 
upon the cellular (;omposition. A small, round-celled growth may be 
fatal in a few months. In less malignant growths life may be prolonged 
for some years or a cure may perhaps be affected by operation. 

The treatment is by free extirpation. If the case is seen early it 
may not be necessary to remove the entire tongue, in more advanced 
cases this should certainly be done. In growths which develop rapidly 
the glands should be removed from beneath the jaw. 

Carcinoma of the Tongue. — ("arcinoma of the tongue is by no 
means an unciommon disease. It probably represents about 8 per cent, 
of all cancers that are encountered in the male sex. The condition is 
vastly more common among men than among women, from 80 to 85 
per cent, of the cases occurring among males. The reason for this 
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preponderance in the male sex has lieen much disputed. It is commonly 
believed to be due to the fact that more men than women use alcohol 
and tobacco. 

Primary carcinoma of the tongue seldom begins at the tip of that 
organ, and more seldom still on the dorsum. In the majority of the 
cases it begins on the side, and much more commonly starts on the 
anterior two-thirds of the tongue than on the posterior portion. 

It is a disease that seldom arises in an individual liefore the age of 
forty years, and is most frequent between the ages of forty and fifty. 
I have seen one case in a woman of but twenty-eight years. This case, 
like practically all cases of carcinoma occurring in the young, was 
extremely malignant; it was quite inoperable when first seen, and 
destroyed the life of the patient within three months after this, the 
total known duration of the disease having been less than seven months. 
Here and there we find reported in surgical literature instances of 
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cancer of the tongue in those less than twenty years of age, but these 
occurrences are so exceptional that a surgeon is justified in regarding 
a growth that appears well before the age of forty as in all probability 
nonmalignant. A growth that appears after the age of forty years is 
more probably malignant than innocent. 

Causes. — ^The cause of cancer of the tongue, like that of cancer in 
any other part of the body, is a matter of great dispute. Some observers 
maintain that the condition is parasitic, and that the tongue is con- 
stantly, or at least frequently, exposed to the parasitic cause, whatever 
it may be; other observers hold that cancer of the tongue is due to 
chronic irritation. Still otliers would co-ordinate these two views by 
asserting that chronic irritation favors the entrance of the parasite. We 
do know beyond doubt that chronic irritations of the tongue are likely 
to be followed by carcinoma. Cases like the one reported by Dennis, 
of New York, strongly confirm this view. The man was a workman 
who made a custom of holding nails in his mouth. Just at the point 
where he held the nails his tongue became sore and a cancer devel- 
oped. I have seen a case exactly similar to this one reported by 
Dennis. Every surgeon has seen instances of cancer arising at a point 
on the tongue that had teen long irritated by a jagged tooth. Again, 
all surgeons are familiar with the fact that chronic inflammations of 
the tongue may eventuate in cancer, and that the repeated use of 
caustics on a nonmalignant ulcer or upon a papilloma may result in the 
development of cancer. The drinking of raw spirits is thought by some 
to be a probable causative irritation. The use of tobacco l>y chewing 
or by smoking does seem to be responsible for not a few cases. In 
discussing leukoplakia I have already dwelt upon the fact that, whereas 
the condition may arise in those that do not smoke, it is infinitely more 
common in tho.se that do, and that an area of leukoplakia seems to have 
a special disposition to tecome carcinomatous. It is strange, however, 
that Whitehead, in 104 ca.ses of cancer of the tongue, found that only 
61 of these patients smoked. 

When a person smokes a short-stemmed pipe which becomes hot, 
there seems to be no question that the tongue may be so irritated at 
the point where it habitually touches the stem of the pipe that cancer 
may ari.se, the irritation in such a case teing due to the hot pipe-stem 
rather than to hot tobacco smoke. Kiimmel ** states that in a 
list of 159 cases of cancer the growth was preceded by distinct leuko- 
plakia in 34.6 per cent., and that in 19.2 per cent, of the cases of can- 
cer there were at least a few white patches present, making over 50 
per cent, of cases in which white patches or distinct leukoplakia were 
predecessors of carcinoma. 

There seems to te no question that any form of chronic ulcer of the 
tongue may become carcinomatous, and that an innocent epithelial 
growth of the tongue — for instance, an adenoma or a papilloma — may 
become cancerous. Personally, I am convinced from clinical observa- 
tion that chronic irritation is the most influential factor — although, 
perhaps, not the sole factor — in causing cancer of the tongue. 
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The Precanceroua Stage . — If an are» upon the tongue exhibits only 
inflammatory changes and is not yet cancerous, although it is evolving 
gradually and inexorably into carcinoma, we call the condition the 
precancerous stage of cancer. This term, like so much else that is 
valuable in this branch of surgery, we owe to Butlin. This term is 
valuable because it makes clear what must he the inevitable result of 
neglecting certain conditions, and also l^ecause it points the way with 
emphasis to the proper treatment of such conditions. Jacobson has 
dwelt with great force on the value of the designation. 

Butlin believes that a wart or a warty growth will certainly 
become cancerous if not removed, and is, therefore, much more surely a 
precancerous condition than is an ulcer, a nodule, or an area of chronic 
inflammation. Exactly when a precancerous condition tecomes can- 
cerous cannot be recognized clinically. When the surgeon is aWe to 
recognize the condition as cancer it has probably been cancerous for 
some time. One should suspect that an ulcer is in a precancerous stage 
when it persists, in spite of the removal of the cause and in spite of 
proper treatment, when the patient is forty years or more of age, and 
when there is no marked induration or fixation of the sore. A short 
time since Butlin announced his belief that many, if not most of the 
supposed precancerous conditions, are cancerous rather than precancer- 
ous. He has proved this by removing areas thought to he precancerous 
and finding by microscopic study that they are unquestionably cancer- 
ous. He says that he is ^^now wondering if there are really any con- 
ditions perceptible to human sight and feel which are precancerous in 
the sense in which’’ he has ‘‘been accustomed to employ the term.” 

I have spoken of the value of the term precancerous. Butlin’s recent 
remarks show the danger of it. If a condition is regarded as precan- 
cerous, one is justified in merely removing the growth and a portion of 
the tongue about it; but if it is believed to be actual cancer, even though 
this fact is not clinically demonstrable, one must do more than remove 
the growth from the tongue — one must also clear out the glands from 
the neck. 

Origin and Development. — Cancer of the tongue may begin in 
several different ways. A chronic ulcer may take on induration at the 
margin and evolve into a typical carcinoma, a nodular area may break 
into ulceration, a vesicle may rupture, a papule may ulcerate, a fissure 
may form in an area of chronic inflammation, a papilloma may indurate 
and take on carcinomatous changes, or the cancer may appear originally 
as an ulceration. A warty growth is certain to become carcinomatous 
early. 

Carcinomata of the tongue spring, practically invariably, from the 
squamous epithelium and almost never from the glandular epithelium. 
When one reflects on the large number of mucous glands in the tongue 
it seems strange that glandular carcinoma should not be more frequent. 
It is true that Steiner has reported a case of cylindric-cell carcinoma 
of the tongue, but this is an exception so distinct as to be almost a sur- 
gical curiosity. Most surgeons believe that the carcinomata that 
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originally pi'esent themselves as nodules beneath the mucous membrane 
must be of the glandular variety, but Butlin says that a vast majority 
even of these cases arise from the squamous cells, and that in them 
carcinomatous mass grows inward. 

When a carcinoma of the tongue has fully developed it may be found 
in one of these forms. The commonest form is that of a foul, irregular 
ulcer, with an uneven and sloughy floor, and with rolled-out, knol)by, 
and hardened edges. Around this ulcer there is invariably an extensive 
area of dense induration. The other form of growth is known as a warty 
or papillary carcinoma. It is found as a warty surface which is fissured 
here and there, and is surrounded by an area of induration. A form of 
growth occasionally encountered is characterized by the presence of an 
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excessive amount of fibrous tissue, and in this condition the ulcer may 
be very small and the induration very extensive. In such a carcinoma 
extension is comparatively slow. 

Lymphatic Infection. — ^The lymph-glands are involved veiy early 
in carcinoma of the tongue — how early is a matter of some uncertainty. 
On two occasions I have removed a carcinoma of the tongue within 
three months after it had first been noticed that the tongue was sore. 
In each case I cleared out the anterior triangle of the corresponding 
side of the neck, although I could detect no enlarged glands, and in each 
case the pathologist reported to me that there was beginning carcinoma 
in the glands that had been removed. It is imperative in every well- 
established case of carcinoma of the tongue, however limited it may be, 
to regard the glands as infected at the moment that the case is first seen. 


MALIGNANT TUMORS OF ^HE TONGUE. 689 

The early involvement of glands indi«ates the virulently malignant 
character of carcinoma of the tongue. It is an interesting fact, however, 
that, whereas the adjacent lymph-glands are early and certainly involved, 
there is seldom metastasis to distant parts. The growth in the vast 
majority of cases remains a growth of the tongue and the adjacent parts, 
and of the associated lymph-glands. Which particular lymph-glands 
become involved, and in what order, has been the subject of considerable 
dispute. There is one thing that we do know with certainty, and that 
is that the glands are infected long l>efore they are palpably enlarged; 
and there is another thing that we know with equal certainty — that the 
old idea that many enlargements of the glands in cases of carcinoma of 
the tongue are merely inflammatory is an absolute and often a ghastly 
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error. It is true that inflammatory enlargement may occur, owing to 
putridity within the mouth or to the absorption of pyogenic bacteria, 
but even when inflammatory enlargement does occur the glands are 
practically certain to be carcinomatous, as well as inflamed, because 
inflammatory enlargement of the glands only takes place in well-devel- 
oped cases of cancer. 

As to the glands are first diseased, Butlin says that, roughly speak- 
ing, a cancer of the tip of the tongue will first of all involve the sub- 
mental glands; that a cancer of the middle of the tongue and the floor 
of the mouth will first involve the submental, the submaxillary, and the 
parotid glands; and that a cancer of the base of the tongue will first 
involve the upper group and the lower group of the deep cervical glands. 
He adds that, as a matter of fact, however, this rough division fails of 
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accuracy in a large number of cases, and it is the part of wisdom that 
the surgeon should regard the deep cervical glands as infected in all 
cases. The submental, the submaxillary, and the superior parotid 
glands drain into the deep cervical glands, and both systems ought to 
be removeil in cancer of the tongue. 

Edmund Owen,*® makes the following impressive and important 
statement: “But there is an unhappy feature in the lymphatics of 
the tongue which is apt to spoil the best -laid surgical plans. It is that 
they do not observe that anatomic precision which nerves, arteries, 
and even veins are accustomed to follow, but, passing irregularly. across 
the median plane, may bring infection to the glands on both sides of 
the neck, while the lingual ulcer, perhaps still small, remains one-sided."' 
In other words, one cannot map out upon the tongue a certain area and 
affirm that it corresponds certainly with a definite group of lymph- 
glands, and one cannot even affirm that the glandular infection is 
limited to the same side of the neck as the side on which the tongue is 
affected. Some yeare ago Kuttner was so well convinced of this fact 
that he recommended removing the lymphatics from both sides of the 
neck in every surgical operation for cancer of the tongue. If the 
anterior two-thirds of the tongue is diseased the lymphatic involvement 
is liable for some time to be one-sided, although, if the patient lives for 
a year or more, the other side is almost certain to be infected. If the 
posterior portion of the tongue, however, is cancerous, both sides of the 
neck are sure to be involved, l)ecause the lymphatics of the posterior 
third seem to pass freely across the median line. 

This disposition to involve the other half of the neck was strikingly 
exhibited in a patient that I recently showed before the clinic in the 
Jefferson Hospital. He had been operated upon one year before. 
A considerable portion of the tongue had been removed for a cancer of 
the right side of the anterior portion of this organ. The glands beneath 
the jaw and along the great vessels of the right side of the neck had 
been carefully removed in the manner advised by Butlin. When I 
again showed the patient to the clinic there was not a trace of recur- 
rence in the stump of the tongue, not a sign of regrowth on the side of 
the neck operated upon, but there was a mass of inoperable carcinomat- 
ous glands on the opposite side. 

Signs and Symptoms. — ^The appearance of the growth in the begin- 
ning and its appearance when well developed have been set forth in a 
previous paragraph. A very few cases are free from pain, but, as a rule, 
the condition is a very painful one, and in many cases is torturing. 
If the growth is toward the base of the tongue, pain is felt in the ears as 
well as in the tongue itself. The organ is stiff and attempts to move 
it are painful. The taking of any irritating article of food or drink 
causes severe pain. Articulation is muffled and indistinct and efforts 
at talking are productive of suffering. Sooner or later, in most cases, 
there is a great hypersecretion of mucus and saliva, which come to 
dribble constantly from the mouth. The breath and the dribbling 
saliva become foul and frequently horribly offensive. In a number of 
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cases as the growth spreads the sufferer becomes unable to ^ open his 
mouth — except, perhaps, a little. In some cases he is entirely unable 
to separate the teeth. Swallowing is always a dilFicult matter, because 
the tongue is so immobile and painful that it cannot l)e turned backward 
to propel the food into the pharynx. 

A growth of the front part of the tongue as it spreads passes to the 
floor of the mouth and the body of the inferior maxillary bone. A growth 
of the back of the tongue, as it spreads, passes to the soft palate, the 
pillars of the fauces, the tonsils, the pharynx, and the epiglottis. In 
a great many cases sloughing of the cancerous tissue occurs, and such 
sloughing may be responsible for the production of serious, desperate, 
or even fatal hemorrhage. The enlarged glands may ultimately soften 
and break down, huge raw and sloughing surfaces being exposed. 
From these surfacjes serious or fatal bleeding may occur. 

The constant swallowing of putrid matter is apt to induce gastro- 
intestinal disturbances. Bronchopneumonia from sepsis is by no 
means uncommon. 

A person with cancer of the tongue, if not operated upon, will almost 
inevitably die within two years, and in many cases within one year. 
I have already cited a case in a patient who died within seven months 
of the onset of the growth. Death may be due to a violent hemorrhage 
or to repeated hemorrhages from the tongue or from broken-down 
carcinomatous regions in the neck, to exhaustion, to sepsis, to gastro- 
intestinal disturbance, or to septic pneumonia. Metastases occasionally, 
though seldom, take place, and even when they do, they are not usually 
the responsible cause of death, which in these cases occurs before the 
metastases have time to kill. 

The reason why lingual carcinoma spreads so rapidly has been 
pointed out by Heidenhain, of Greifswald. The lingual muscles con- 
tract almost constantly and so force carcinoma cells into healthy areas. 

Wolflcr has described a very rare form of carcinoma which grows 
very slo\vly and may actually remain latent for years. 

Diagnosis. — Early diagnosis is of the very first importance. Can- 
cer of the tongue is at first a strictly local and curable disease, but 
every week of tlelay in applying the proper radical treatment increases 
the chance of dissemination into adjacent structures and into the 
lymph-glands of the neck and lessens the chance of a positive cure. 
It is difficult — in fact, often impossible — to definitely identify as cancer 
very early cases of the disease, and any doubtful area should be removed 
and examined by a capable microscopist. If it then appears that the 
condition is cancerous the glands of the neck should be removed. 

As previously stated, syphilitic conditions may be confused with 
carcinoma. The differential diagnosis has been discussed under the 
heading of Syphilis of the Tongue. If, in spite of the most careful study, 
the diagnosis still remains uncertain, ancl if the therapeutic test has 
failed to produce rapid results, a portion of the edge of the ulcer and of 
the adjacent apparently healthy tongue should be removed for micro- 
scopic study. The diagnosis between carcinoma and tuberculosis of 
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the tongue has been considered under the head of Tuberculosis of the 
Tongue. 

I have spoken of the fact that warty growths become cancerous 
extremely early. Exactly when this change begins is doubtful. When 
the area ulcerates and indurates it has certainly begun, although it is 
quite evident that the process must have started before the carcinom- 
atous change is manifest to the surgeon. It is, therefore, wiser to regard 
warty growths as cancerous from the very beginning. It is impossible, 
also, to tell exactly when a simple ulcer becomes cancerous. The change 
starts at the edge, which tegins to indurate. The induration becomes 
harder and of greater width. These changes are especially significant 
if the individual l3e forty years of age or over. It is extremely difficult 
to tell when a fissure l)ecomes cancerous, and in examining it its edges 
should be lifted freely apart; otherwi.se no real view of the condition 
can be obtained. Owing to the uncertainty as to fissure.s, it is wise to 
excise them and make a microscopic examination of the tissue removed. 

Prognosis. — I have already spoken of the fact that cancer, if 
unoperated upon, is a disease that is certainly fatal within two years. 
It is usually fatal within eighteen months. The only exception to this 
statement is in that very rare form of carcinoma described by WoHler, 
which seems to have periods of distinct latency. 

Treatment. — All cases of carcinoma of the tongue must be divided 
into three great groups; (1) tho.se in which an operation offers some 
chance of cure; (2) those in which an operation offers no chance of cure, 
but does offer a chance of palliating the disease and prolonging life; 
and (3) those in which any operation is entirely out of the question. 
In cases advanccil in exhaustion and in sepsis in which there are huge 
masses of carcinomatous glands in the neck, and in which, perhaps, tlie 
jaw, the palate, the pharynx, and the epiglottis are involved, it is 
perfectly usele.ss to undertake any operation except possibly a trach- 
eotomy, to prevent suffocation. 

There is, however, a large group of cases in which it is impossible to 
cure the patient, but in which something may te done to contribute 
to his comfort. As Jacobson*** says: “Death by recurrence in the 
glands of the neck is much less painful and dreadful than death l)y 
cancer in the mouth.” Therefore, in a number of advanced cases one 
is justified in removing the tongue and clearing out the glands from 
the neck, even if they are very positively enlarged. There is no hope 
of curing the patient if the glands have begun to soften, and there is 
practically none if the glands under the upper end of the sternocleido- 
mastoid muscle, adjacent to the mastoid process and passing into the 
base of the skull, are seriously diseased, but even in these cases the 
removal of the tongue it.self may mitigate the pain and the horrible 
foulness, and may prevent slow death from starvation. 

If it is decided that there is some chance to cure the disease a radical 
operation should be attempted. Some surgeons have maintained that 
a radical operation, no matter how small the cancer, should consist in 
removing the entire tongue. I do not believe in this contention. It is 



MALIGNANT TUMORS THE TONGUE. 693 

the experience of all surgeons that have done many of these operations 
that when a part of the tongue or one side of that organ has been 
removed for carcinoma, recurrence in the stump is not common. 
Growth in the neck or regrowth in the neck is exceedingly common, 
but regrowth in the stump of the tongue is comparatively seldom 
encountered. Then, again, the stump of the tongue, even when small, 
is very useful. It aids swallowing, facilitates articulation, and prevents 
the constant dribbling of saliva. 

If the growth in the tongue is small and limited one should follow 
Butlin's advice and remove the growth, taking with it on all sides 
at least j inch of apparently healthy tissue. If the growth is limited 
to the tip of the tongue it may be removed by a V-shaped incision. 
If there is a considerable growth on the side of the front part of the 
tongue that half of the tongue should be removed. If there is a con- 
siderable growth involving both sides of the anterior portion of the 
tongue all of the anterior portion should be removed; that is, the entire 
front of the tongue should be cut away. This rule should be followed 
whenever the growth crosses the middle line. If the growth is at the 
base of the tongue, even if it is on one side, the entire tongue should 
be removed, for it is practically certain that the opposite half will be 
quickly infected. Additional and very formidable operative procedures 
are necessary if the floor of the mouth is involved, if the jaw-bone has 
been attacked, and if the pharynx or the soft palate is diseased. 

The surgeon must regard the glands as infected in every case, no 
matter how early the patient is seen. This is the only possible course 
for safety. The general rule has l)een to clear out radically the glands 
on the corresponding side of the neck. In a previous portion of this 
article I have already stated my belief that the glands on the opposite 
side of the neck are also liable to Ije infected, and are certain to be so 
if the base of the tongue is cancerous. I l)elieve that it would be the 
line of the greatest safety to clear out both sides of the neck, even if 
this has to be done in two operations, and certainly if cancer infects 
the base of the tongue it should be insisted upon. In my last 6 eases 
I have recommended this procedure. One of the patients declined it 
and the other 5 accepted it. 

We owe our knowledge of the necessity for clearing out the glands 
of one side of the neck more to Biitlin than to any other surgeon. 
His labors in this respect have been fruitful of good and his influence 
has been broadly felt throughout the world. He, however, does not 
recommend clearing out both sides of the neck. 

In all these operations there comes up the question whether we 
shall clear out the glands and remove the tongue at one seance or 
make these two operations separate and separated procedures. In 
most cases in which glandular involvement is trivial or is not detectible 
by palpation, the tongue should be removed first and the glands within 
a week or so. Butlin waits, as a rule, about nine days after removing 
the tongue before he removes the glands. W. Watson Cheyne ^ has 
pointed out that the removal of the glands with the tongue, if White- 
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head’s operation has been performed, increases the shock and the danger 
of death. I agree with Chejme that if the glandular involvement is 
marked the growth in the glands will l)e much more rapid than will the 
growth in the tongue. In such a case the diseased glands should be 
removed before the tongue, because if the tongue is removed first and 
the surgeon has to wait a week l)efore operating on the glands, the 
glandular mass may Ixx'ome inoperable before he is ready to attack it 
surgically. Therefore, in all advanced cases the lymphatics should be 
cleared out Ix'fore the tongue is removed. The latter operation should 
be done after the wouiul in the neck has healed. If the disea.se in the 
tongue is very far advanced and the disease in the neck is far advanced 
also, operation having been decided upon, both operations may be done 
in one seance. 

Butlin has descril)ed with great clearness the method of procedure 
that he advocates inremoving the glands. This operation is by no means 
free from danger. He has had 4 deaths in 28 cases. He points out, 
however, that in 8 of the cases that terminated fatally he had removed 
the tongue and cleared out the glands at one operation. Now that he 
ha.s separated these two procedures, the mortality has been lessened, 
lie calls attention with great emphasis to the fact that enlargement is 
not the test of disease; that the glands are diseased long before they 
are enlarged. 

Butlin leaves little more than skin in the flap, because, as he 
points out, there are certain very superficial lymphatic glands in the 
submaxillary salivary gland, and there are also superficial glands in the 
submental region. When the surgeon is removing the superior carotid 
glands he will inevitably wound the parotid gland. The various glands 
first involved in cancer of the tongue have already l)een mentioned — 
the submental, the submaxillary, and the superior carotid — and all 
these glaiuls convey their lymph to the glands at the carotid bifurcation. 
In some cases it is the glands at the carotid bifurcation that first show 
enlargement. Butlin removes from the anterior triangle the lymph- 
glands, the submaxillary salivary gland, the fat, the connective tissue, 
the platysma myoides muscle, part of the omohyoid muscle, many veins 
(which sometimes include a part of the internal jugular vein), and 
ocrcasionally a portion of the external carotid artery. 

Personally, I believe that it is a great advantage in these cases to 
clear out the triangle in the manner .suggested by (?rile, of (.’leveland: 
taking out the internal jugular vein with the contents of the triangle 
and keeping wide of all po.ssible points of infection. Whatever method 
is followed the mass must be taken out in one piece. 

H. L. Maitland has given a careful description of the glands of the 
neck and has forcibly advocated a radical operation l)y a method of his 
own. He makes a curved incision from the point of the chin to the ma.s- 
toid proce.ss and a second incision along the anterior border of the sterno- 
mastoid mu.scle, curving back along the clavicle. The flaps are dissected 
up, and c^are is taken that they con.sist of skin alone in the submental 
region, over the submaxillary gland, and along the upper portion of the 
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course of the external jugular vein. He then cleanly dissects the digastric 
triangle, beginning at the point of the chin and passing outward and 
upward, giving careful attention to the gap between the outer edge of the 
mylohyoid and hyoglossus muscles. He opens the anterior layer of the 
outer portion of the deep cervical fascia, which at this point forms a box 
for the submaxillary gland. He pulls the glands for\vard, ties, and divides 
the facial artery, ‘‘the common facial and the anterior division of the 
temporomaxillary veins having previously been tied and divided.” 
He then completes the dissection of the digastric triangle by carrying 
the dissection over the body of the low^er jaw, so as to remove the 
lowermost facial glands. He next clears out that part of the digastric 
triangle back of the stylomaxillary ligament and removes the lower 
portion of the parotid gland, taking his dissection deep enough to reach 
the deep parotid glands. He then begins the dissection of the anterior 
triangle from before backward, until he reaches the anterior border of 
the sternomastoid muscle, and then divides this muscle at the level of 
the omohyoid and turns its lower portion down. He now proceeds 
with the clearing out of the anterior and posterior triangles from below 
upward, taking all the fascia of the vessels and passing up underneath 
the parotid gland. He finishes by cutting the sternomastoid muscle 
off from its insertion along with the lifted-up contents of the triangles. 
By this procedure he has removed the entire deep descending chain 
of cervical glands. As a last step in the operation he removes the 
internal jugular vein. He says that if this is removed earlier a great 
deal of valuable time will be lost in arresting venous bleeding. 

This operation differs specifically from Butlin's in the fact that the 
latter does not remove the sternomastoid as a routine procedure. 
Maitland is convinced that only by removing this muscle is it possible 
to satisfacrtorily reach and remove the deep cervical glands. He 
maintains that it is not always necessary to remove the internal jugular 
vein, as when the sternomastoid has l^een removed it is much easier 
to thoroughly clean the vein. Maitland further points out that the 
removal of the muscle produces vsingularly little disability, and that 
after it has been performed all head movements are carried out by the 
postrotators. 

This is a very radical operation, and I believe it to be a most 
efficient one. 

Removal of the Tongue.'^ — When it has been determined to remove 
the tongue it is well to prepare the patient for the procedure. The 
teeth should l)e put in the best possible condition and carious teeth 
should be removed. The teeth should be cleansed twice a day by the 
use of a tooth-brush and Castile soap, and the mouth should be rinsed 
at frequent intervals with a dilute solution of peroxid of hydrogen 
followed by a solution of boric acid. Furthermore, it is advisable on 
the morning of the operation to administer to the patient 10 cc. of 
antistreptococcic serum and to give to liim, half an hour before the 
administration of the anesthetic, a hypodermic injection of \ gr. of 
morphin. The anesthetic must be administered by a skillful man. 
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Chloroform is more coiivciiiciit than etlier, but I believe ether is safer 
aiul always use it. 

The question of preliminary laryngotomy will present itself to the 
surj>:eon. Personally, I have never performed it. I have found that 
by placing the patient in the Trendelenburg position the blood that 
flows into the mouth does not tend to pa.ss into the air-passages. The 
performance of an additional operation is always objectionable, unless 
it is called for l)v strong reasons. Whitehead does not recommend 
preliminary larvngotomy. It should, however, be noted that a 
surgeon of the very large experience of .hicobson approves of 
this preliminary measure, with plugging of the back of the mouth, 
lie ailvocates it because, when the fauces are plugged and the patient is 
obtaining air through the laryngotomy cannula, the surgeon can 
operate with much greater deliberation, must stop far le.ss freciuently 
to arrest hemorrhage, and can take his time in s])()nging the ])arts and 
examining them — jirocedures that are really essential in enal)ling him 
to keep wide of the disease. Jacobson"'^ recommends ))reliminary 
laryngotomy with plugging of the fauces when Whitehead’s operation 
is to be performed on certain ca.ses. It should be em])loyed (1) if the 
surgeon is doubtful as to his means of controlling hemorrhage; (2) 
when the growth has passed into the posterior third of the tongue; 
(.‘Vi when the floor of the mouth is involved (he tloes not think it neces- 
sary if a growth is limited to the anterior half of the tongue, unless that 
organ is fixed to tlie floor of the mouth) ; and (4) if the surgeon has not 
a very skillful anesthetist. 

The Operation. — ()])erations for the removal of a portion of the 
tongue or of the entire organ may l)e divided into two grouj)s: intra- 
oral or buccal o|)e rat ions, and sidanaxillary operations. 

1. The Intra-oral or Buccal Operation {Whitehcair.s Operation) . — An 
intra-oral operation may be partial; that is, a small portion of the 
tongue or half of that organ may ))e removed. It may !>(» complete, 
the entire tongue being taken away. The patient must Iw? so jdaced 
that the surgeon will have an excellent light, whether a partial or a 
complete operation is to be performed. If a pr(»liminarv larvngotomy 
has l)een done the patient should be propped up into a semi-erect 
position, but if there has been no .such preliminary operation he should 
be placed in the Trendelenburg po.sition. 

Removal of Half the Tourpie. "Thin is a very valuable operation in 
many ca.ses. The result obtained is a stump in which there is little 
danger of recurrfmee, and which is of the greatest use in articulation and 
deglutition. .Jacobson j)rotests against removing half of the tongue 
in an ulcerating cancer, unless the ulceration is evidently superficial. 
He never depends upon removing lialf the tongue when the cancer is on 
the side of the posterior third of the tongue, but he thinks very highly 
of it in the warty candnomata with superficial ulceration. 

Some surgeons approve of ligating the lingual artery before removing 
the tongue, or a portion of it, from within the mouth. Treves '-^ thinks 
very highly of this procedure. Jacobson does not regard it as at 
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all necessary. In iny earlier cases I practised it, hut 1 have become 
(ronvinccMl that it oc(;upies an unnecessary amount of time and is 
without sufficient compensating^ advantafces. It undoubtedly renders 
the arUu'ial h(unorrhaj<e very trivial and makes the intra-oral manipu- 
lations easier, but the hemorrhage can be quite satisfactorily controlled 
without this rather troublesome antecedent procedure. 

Wh(jn th(i surgeon is ready to operate upon the tongue a gag is 
j)laced in the patient’s mouth on the side opposite to that occupied by 
the growth (Fig. .‘177). A piece of stout silk is passed through the tip 
of th(i tongue l)v m(»ans of a needle, and is used to pull the tongue out 
of th(* mouth. With a knife the tongue should be split along its 
niiddhi line to a jjoint well posterior to the growth. The diseased 
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portion is then grasped with a pair of tongue-forceps ami the mucous 
iiKunbrane is cut with scissors between the tongue and the alveolar 
pro(*ess of the lower jaw, the scissors being carried very close to the 
))one. Next, Jacobson advi.ses that the anterior pillar of the 
fauces should l)e dividetl. He also makes what I have found to be 
a most excellent suggestion: that if the frenum is diseased several of 
the lower incisors should be i)ulled out in order that the scissors may 
properly reach the point desired. 

Having freed the diseased half of the tongue, the next step is to 
divide the muscles that pass from the floor of the mouth into it. The 
diseased half of the tongue is then cut acro.ss transversely at the point 
desired. The diseased portion is removed and the lingiials are caught 
and tied. The mucous membrane should be sutureil over the stump 
with chromicized catgut. 
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Removal of the Whole Tongue from Within the Mouth {The Genu- 
ine Whitehead Operation ), — ^This is conducted on exactly the same lines 
as the operation just described, the tongue being split along the 
middle line, one-half being first removed and then the other half. It 
is this operation that particularly bears the name of Whitehead. It 
should be borne in mind that the chief means of holding the tongue 
within the mouth are the frenum and the anterior pillars of the fauces, 
and these structures are divided with scissors and the reflected mucous 
membrane that runs from the tongue to the jaw is also divided. When 
any vessel is observed to bleed it is at once caught with the forceps. 
Whitehead simply twists it ; many surgeons tie it. Whitehead states 
that the lingual arteries may usually be caught and clamped before 
dividing them. Before the tongue is cut across and removed a lig- 
ature should be passed through the glotto-epiglottidean fold. This 
ligature is kept in place for twenty-four hours, and if any respiratory 
diflSculty occurs it is promptly relieved by pulling upon the ligature. 
Pulling upon the ligature will also serve to arrest oozing from the 
stump. 

After the completion of the operation, Whitehead recommends 
washing the ivound with an antiseptic solution and painting it with 
a varnish containing iodoform and turpentine. 

Treatment of Case after Removal of Tongue , — In the after-treatment 
of such a case the patient must be gotten out of bed at the earliest 
possible moment. He should certainly sit up in bed the day after 
the operation and he may even be gotten up in a chair. If this is done 
the danger of septic pneumonia will be greatly lessened. He should be 
fed frequently by the mouth and should have liquid food given him. 
After each feeding the mouth should be cleansed with boric-acid solu- 
tion. Whitehead reported that he had performed 101 of these opera- 
tions with 3 deaths in uncomplicated cases. 

Submaxillary Operations , — ^There are several different forms of these 
operations. One that is largely used is knowm as Kocher’s method 
(Fig. 378), although Kocher himself now seldom employs it. We 
follow Binnie’s-^ de.scription. The patient is put in the Trendelen- 
burg position and a stout traction thread is passed through the 
tongue. An incision is made telow the symphysis menti and is carried 
downward to just above the hyoid bone. It is then carried outward to 
the anterior margin of the sternocleidomastoid muscle, and next carried 
up along the margin of this muscle to the level of the lobe of the ear. 
The flap of skin is lifted upward, and all the enlarged glands under 
the upper portion of the sternocleidomastoid muscle and beneath the 
lower jaw are removed. The anterior margin of the muscle is raised 
and the glands from beneath it are removed. ‘‘ If the cancer affects 
the floor of the mouth, the fauces, or the jaw’, it is wise to ligate the 
facial vein and the external carotid artery.^' The anterior belly of the 
digastric muscle should then be well exposed and the veins beneath it 
should be tied. Binnie advises that the glands that are exposed should 
be dissected freely until all the posterior belly of the digastric and all 
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of the Stylohyoid muscle lie perfectly ffee in the posterior and inferior 
part of the wound. The lymphatic and salivary glands are then 
separated from the lower jaw. The same surgeon then directs that 
the insertion of the hyoglossus muscle at the posterior end of the 
great horn of the hyoid bone should be divided. This exposes the 
lingual artery, which is then to be tied. The mouth is opened into 
at the posteror margin of the mylohyoid muscle. The lingual muscle 
is cut off at the hyoid bone and all infiltrated tissue is removed. 
The tongue is then pulled out of the wound in the neck and cut across 
(Fig. 379). A large drainage-tube is carried through the neck wound 
into the mouth and gauze is inserted in the wound. 



Fig. 378. — Incision for Excision of Tongue through the Neck, together with the Liga- 
tion OF Facial and Lingual Arteries, and Removal of Glandular Tissue (Kochbr’s 
Operation). (Bickham.) 

SidUloVs Operation , — It is this operation that is now preferred by 
Kocher.*® It consists in dividing the lower lip in the median line and 
incising the skin beneath the chin down to the hyoid bone. The lower 
jaw is then sawn through in the median line and the two halves of the 
bone are widely separated by traction. The geniohyoid and genio- 
glossus muscles are divided and wide exposure of the whole area of 
disease is afforded. The tongue is thus readily removed. The halves 
of the sawn jaw-bone are wired together. 

The Value of Different Operations . — In weighing up the advantages 
of these operations it is evident that S^dillot's operation affords the 
most easy access, but that it is not a suitable one for removing the glands 
of the neck at one sitting. It leaves a dreadful cavity which will 
surely become infected if the neck is widely opened, and such infection 
may prove fatal. Another objection to it is that, though the two 
halves of the jaw are subsequently wired together, nonunion is by no 
means infrequent. Kocher’s operation affords ready access to the 



700 


SUKtJERY OF THK TONOUE. 


tongue, enables the surgeon to limit hemorrhage by tying the lingual 
on one side, and lets him remove the glands of the side of the neck on 
which the incision is placed. It leaves a large wound which inevitably 
becomes infected and must be drained by carrying a tul)e into the mouth 
and putting gauze into the wound. Taking everything into consid- 
eration, I believe the operation that is l)est suited for the majority of 
cases that are not too far advanced is the one advocated by Butlin ; 



Fio. .379. — Kochek’m Excision or the Tonoitb through an Incision in the Neck. (Rickham.) 

AfTonKije drawn through incision in inyloiiyoid muscle; Ji, scissors introduced throuf^h mouth, 
cutting base of tongue away from hyoid bone and its remaining attachments; C, flap raised fn>m 
neck and stitched to cheek ; t), submaxillary gland being dissected out ; E, lymnhatic glands and 
connective tissue being dissected out ; F, anterior belly of di^stric ; O, posterior oelly of digastnc ; 
H, stemomastoid muscle; I, facial artery ligated near ongin from external carotid; J, lingual 
artery ligated near oriinn ; K, external jugular vein ligated ; L, internal jugular vein and coiiiniu- 
nicating branch with facial ; M, anterior jugular vein ; N, h^'poglossal nerve crossing hyoglossus 
muscle; O, ranine vein. 

that is, the removal of the tongue by an intra-oral operation, and, nine 
or ten days afterward, the removal of the glands from the side of the 
neck corresponding to the side of the tongue that is diseased. 
Personally, I would advocate in some cases, and probably in many, 
the performance of a third operation a few days later for the clearing 
out of the glands from the opposite side of the neck. Of course, if a 
cancer affects the floor of the mouth or the jaw-bone some additional 
and formidable operative procedures are necessary. 
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Mortality from Operations. — ^The moijtality of these operations must, 
of course, vary with the condition of tiie patient and the magnitude of 
the operation that is necessary. Whitehead reports 101 operations 
with 3 deaths in uncomplicated cases, but in complicated cases he 
had 17 deaths in 38 cases. As Butlin points out, Whitehead, in 
the aggregate, had 20 deaths in 139 operations — a little over 14 per 
cent. Butlin estimates, in cases of all magnitudes, that the mor- 
tality is in the neighborhood of 12J per cent., that in uncomplicated 
operations it is scarcely above 7 per cent., that in operations carried out 
l3elow the jaw it is over 20 per cent., and that if part of the jaw is removed 
it is over 25 per cent. The mortality has certainly been distinctly 
reduced within recent years. 
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CHAPTER XI.V. 


TECHNIC OF ABDOMINAL SURGERY. 

By John C. Monbo, M. 1)., 

BOttTON. 

GENERAL CONSIDERATIONS. 

With the extraordinary advances that have been made in dealing 
with injuries and diseases of the abdominal cavity, and its neighboring 
organs, immature operators lose sight of the fact that ever}" case whicli 
requires an opening through the peritoneal lining is at once a case of 
major surgery; occasionally, when least expected, a case of grave 
surgery. 

The most careful tests and examinations often fail to disclose the 
serious conditions with which the surgeon is called upon to deal. Hence, 
the operator who undertakes this type of surgery must be reasonably 
capable of successfully meeting any of the complex problems incident 
to such a complex cavity. He must recognize normal as well as abnor- 
mal organic conditions. He must be prepared to carry to its completion 
any of the rare technical procedures that are called for by rare combi- 
nations of pathologic conditions. His judgment must not lead him 
into the undertaking of impossible or injudicious operations. He 
must, in other wwds, be able to withhold as well as to use his knife. 
Even the most skilled are deceived in their estimate of benign or malig- 
nant growths, and in the valuation of a concealed injury. The abdom- 
inal surgeon must be trained in his tactile as well as his visual sense. 
The educated finger often gives as much practical information as the 
eye. This is true, also, in preliminary examinations, and the trained 
surgeon not infrequently bases his decision as to the time and location 
of operation upon this educated sense of touch. 

Furthermore, the after-care of patients subjected to a laparotomy 
involves as much responsibility as the technical steps of the operation 
itself. Every experienced surgeon has seen serious sequelae, or even 
death, as a result of irresponsible or faulty postoperative care. 

The remote results of operation, even in emergencies, require as 
careful and intelligent consideration as does the technic of the operation 
itself. And yet, bearing in mind the possible drawbacks that arise 
from unskilled operating, from untrained after-care, and from unavoid- 
able disasters, we cannot but realize the enormous, almost incal- 
culable, benefit that has come with the modern advances in abdominal 
surgery, and we must look upon this branch of surgery as one of the 
most blessed means for accomplishing good that has been vouchsafed 
the human race. 
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PREPARATION OF PATIENT. 

The important anatomic facts that •concern the abdominal surgeon 
may be briefly stated. Where possible, motor nerves should not be 
sacrificed, and it is better to enter the abdomen with as little injury to 
the muscular bellies as possible. When muscular fibera must be cut 
transversely, the cut ends should be carefully approximated by suture 
at the close of operation. 

Incisions that require rough handling of the wall or of the viscera, 
that necessitate prolonged and brutal retraction, are not justifiable 
on the score of the operator’s vanity or of the cosmetic after-effects. 
Short incisions, insufficient to allow satisfactory and gentle manipulation 
of the viscera, as well as needlessly long wounds, are to be equally 
condemned. Except for diagnostic exploration in suspected malignant 
disease, an opening 1^ to 3 inches in length meets the ordinary surgical 
requirements better than an opening i inch in length and is just as 
capable of healing. On the other hand, long, gaping wounds in order 
to accommodate a clumsy hand or an indifferent conscience, especially 
when valuable motor nerves are sacrificed, are equally to be condemned. 
In brief, simplicity and directness in opening the abdomen is of equal 
importance with simplicity and directness in closing it. Any methods 
which depart from these fundamental principles must be looked at 
askance. 

The various incisions for obtaining access to the different organs 
will be considered in detail below. 

As regards topographic bounds of the abdomen, the classic division 
into epigastric, hypochondriac, umbilical, iliac, lumbar, and hypogastric, 
although empirical, still remains the most convenient and intelligible. 
The general arrangement of the viscera with relation to these areas in 
typi(!al cases, as shown in detail in modern anatomies, is too well known 
to need repetition here; but it must ever be borne in mind that the 
surgeon is much more liable to encounter atypical than typical positions 
of the viscera. The diagnostician should also realize that the dissecting- 
room conception of visceral boundaries is very misleading when applied 
to the living normal or pathologic abdomen. Operation reveals most 
extraordinary discrepancies in the exact situation of organs as inter- 
preted to us by percussion. 

PREPARATION OF PATIENT. 

The preparation of patients for operation in general will be con- 
sidered in the chapter on Operative Surgery. Granted that the surgical 
risk, as regards the functions of the heart, the lungs, and the kidneys, 
has been estimated, we can materially lessen the operative dangei*s in 
abdominal surgery by a proper treatment of the gastro-intestinal tract. 
Fecal masses and decomposing material in the intestines augment the 
surgical dangers by the accumulation of gases and by the absorption 
of toxins formed within the canal. Both are fostered by diminution 
of peristalsis and by lessened rectal excretion. If we add the physical 
and mental depression that attends a postoperative nausea it is not 
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difficult to see why progress in improperly prepared patients may be 
tedious or even alarming. Elaborate preliminary preparation, on the 
other hand, ilefeats its own object. Long and careful dieting, with 
repeated catharsis, lessens the functional capabilities of the digestive 
tract. This is still further impaired by the mental worry and antic- 
ipation that attends a preparation extending over several days. So 
that, other things being equal, we believe that continuation of the cus- 
tomary diet up to a brisk, vigorous catharsis, and confinement in bed 
less than twenty-four hours before operation, is sufficient to put a patient 
in the best condition for the majority of abdominal operations. With 
this in view, a patient is allowed his customary diet up to the even- 
ing before operation, when he is given I t to 2 oz. of castor oil, which 
sweeps the intestines free of all foreign material and leaves practically 
nothing for fermentation. In patients thus prepared the ease in 
handling the viscera at operation is increasetl to a remarkable extent. 
Where there is a likelihood of extensive gastric or up[)er intestinal 
operations, local septic conditions may be practically eliminated by 
a diet of sterile food for several days, and repeated gastric lavage. 
Otherwise, the simple method given above is sufficient. 

When possible, a patient is given a tub bath the evening before 
operation. The abdomen is widely shaved at this time or on the 
operating-table, and he is allowed to pass the night without the dis- 
comfort of a wet antiseptic dressing. These dressings are not only 
a source of discomfort and annoyance, but they irritate the skin, 
contributing, if anything, against a sterile field. 

Especial emphasis is given to cleansing the umbilicus which is 
always much dirtier than the surrounding skin. It may be isolated 
with a collodion seal, or excised as a preliminary step in the operation. 
The latter is rarely necessaiy, and may be seriously objected to on 
account of needless disfigurement. 

To combat the thirst that comes after all abdominal operations, 
patients may be directed to drink freely of water for a period of several 
days beforehand. 

Except in marked cardiac lesions or in advanced renal disease, 
there is little routine drug treatment that is worthy of consideration. 
Irregular hearts may l)e steadied by some of the cardiac tonics, rnorphin 
or bromids, rest, judicious feeding, etc., but as a routine such cardiac 
stimulants as strychnin, alcohol, (ligitalis, etc., are rarely indicated. 

Morphin and atropin given shortly before operation control the 
excessive bronchial and faucial secretions and augment the effects 
of the anesthetic. Their use is attended by less postoperative pain, 
and from clinical evidence the postoperative ether vomiting is lessened, 
although in this respect so much depends upon the anesthetizer, the 
mental makeup of the patient, and the technic of the operation, that 
it is difficult to accord a just amount of benefit to the drug employed. 

In advanced cardiac and renal lesions, and even in the acute pul- 
monary inflammations, special drug administration beyond that which 
the condition of the patient ordinarily would call for, is not indicated. 
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In operatin^i: on a patient with any of these contra-indications, more 
depends upon the anesthetizer and the skill of the surgeon than upon 
any drugs for a successful outcome. It is doubtful if there are patients 
with any cardiac, renal, or even pulmonary lesion who cannot be 
carried safely through a short etherization, provided the prospective 
relief by surgical intervention is great enough to warrant operation. 

Mental ecpiilibrium is important. Calmness on the part of the 
surgeon and his subordinates, quiet, undisturbing surroundings, espe- 
cially during anesthetization, avoidance of disagreeable technical 
shocks, etc., are all important. 



Fig. .*<80. — TREN’i>Ki.Kxm’Rr, Position 

Not<* the two means of prcveiitiiiK the patient from slipping:;, either one of which may be used: 1. 
'I'he braces to the shoulder. 2. ’Hie Hexed leRs held by a bandaRe. 


Bodily wanntli must be maintained throughout an operation, 
especially in the very young and very old. This is secured l)y warm, 
ventilated operating-rooms free from draughts; by the protection of 
the body from rapid evaporation after irrigation or from the use of wet 
towels or sheets. Tables that can be artificially warmed l)v hot water 
or electrically heated mattresses, etc., are of value in prolonged opera- 
tions on the anemic, on those with advanced malignant disease, or on 
infants and elderly people. If possilile, infants shoidd always be kept 
warm artificially during operation. Woolen stockings, woolen suits 
or wraps, and the so-called pneumonia jackets, especially in old people, 
are indispensable. Equally important is it to maintain the bodily 
warmth for the few hours after operation, when there is shock, sweating, 
VOL. Ill — 45 
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and general relaxation. Kspeeial care should he taken against the 
sudden chill that follows evaporation from an exposed arm, shoulder, 
or chest at this period. 

The head-down, or so-called Trvmklcnhun/s position, is most val- 
uable for securing access to the lower abdomen, unluimpered l)y the 
intestines. In septic operations the upper half of the abdomen must 
be carefully protectetl from infection, owing to the greater absorptive 
powers of the diaphragmatic lymphatics. Its use in plethoric patients 
with flabby hearts entails risk, and in any case it is best to return the 
patient not too sudilenly to the horizontal position, because of tluj 
lesulting cerebral anemia. 

In existing septic peritonitis, as we shall see in a later chapter, the 
use of the pelvis-loiv (Fowler) position is of great value, l)efore, during, 
and after operation, as it limits the contact of sej)tic material to the 
lower surfaces of the peritoneum, from which absorption is much less 
active than from the diaphragmatic region. This may be .secured by 
elevating the head of the bed or tal)le for eighteen inches or by placing 
the patient more or less upright. 

INCISIONS. 

The performance of a laparotomy varies in many of its details 
according to the training and experience of the individual surgeon. 
The main principles that should govern the operator are to open the 
layers seriutini, to start preferably with a small exploratory oj)ening, and 
to recognize each layer accurately, especially the properitoneal fat and 
the peritoneum. The last precaution applies to ca.ses with a distended 
bladder, with parietal tumors or infection, or with intra-abdominal 
infections and adhesions. The prevesical fascia and fat .should not bo 
easily mistaken; the fat is granular and in the median line is charac- 
terized liy transverse ve.ssels which are .seen in the properitonea* fat 
elsewhere to a .slight degree only. To recognize adherent viscera or 
pathologic growths is often most difficult, and it may lx* wise to make 
a distant button-hole incision in a part of the abdomen that is pre- 
sumably normal, in order to locate definitely the inner peritoneal 
surface. I have long ceased the routine practice of preliminary cathe- 
terization of patients. A bladder containing a few ounces of urine 
is its own safest landmark, and may be of great assistance in .some 
obscure pelvic operations. For general purpo.sc.s the median imasion 
above or below the umbilicus is the most u.seful. There is least damage 
to m<)tor nerves, no muscles are severed transversely, and f)ractically 
all the organs can l)e attacked with more or less ea.se through the thinnest 
portion of the wall. If the wound is carefully sutured there is very 
small danger of postoperative hernia. Kxcept in cases of exjiloration 
for diagno.sis, however, it is a good rule to open the abdomen approx- 
imately over the organ or organs involve(l. Furthermore, any incision 
by which the aponeurotic opening is protected l)y a substantial mass 
of muscular ti.ssue at the conclusion of an operation is rarely the seat 



INCISIONS. 


707 


of a hernia. The skin itself is no protection against hernia, and should 
never be considered on this basis. 

Instead of making the incision directly in the median line, it may 
be (tarried about one-half inch to the right or the left, the rectus being 
retra(;ted outward or split lengthwise, preferably the former. In this 
way a solid muscular belly is interposed between the sheath openings 
at the time of closure of the wound. This may be modified by employing 
a median incision through the skin and lateral incisions through the 
muscular sheath. Because of the sacrifice of motor nerves incisions 
through the linea semilunaris are less to be recommended than those 
through the linea alba or over some of the protecting muscles. To 
gain access to the lateral portions of the cavity we may employ the 
so-called gridiron or McBurneg incision, or some form that depends upon 
the protection of the rectus against subsequent hernia. In the typical 
gridiron incision the skin is opened parallel with the fibers of the external 
obliciue, whi(*h are separated and retracted; the internal oblique and 
transversalis fibers are each split in line with their course and retracted. 
The jMMitoneuin is opened in whatever direction suits the operator. 
This may give too small an opening at times, when it will be necessary 
to cut across the internal obli(|ue inward to the rectus, the sheath of 
which may l)e opened lengthwise and the muscle retracted. 

One of the most useful incisions, especially in operations in the 
region of the appendix, is that which opens the anterior sheath of the 
rectus about half an inch to the inner side of the semilunar line. The 
muscular l)(dly is tlien retracted inward, the underlying thin layer of 
fat, with its loose nerves, is easily pushed upward and downward, and 
the posterior sheath and peritoneum opened in the same line as that 
in the anterior sheath. The rectus may be split if preferred, but it 
frequently entails much troublesome bleeding and the nerves are more 
easily injured. In the upper rectus when opening the abdomen for 
operating on the bile jnissages, stomach, or intestines, it is customary 
to split the muscle. If more room is needed an ample opening is secured 
by making an oblitpie incision at the upper or lower end, as suggested 
by Bevan, that at the upper passing inward along the costal border, 
that at the lower passing oblupiely outward. 

Incisions that involve destruction of the attachments of muscles to 
bones, as for instance, along the iliac crest, have little to recommend 
them except occasional nece.ssity. 

A very useful incision for operations on the kidjicg and upper ureter 
is that which extends obliquely upward and outwaril from the semilunar 
line, splitting the external oblique, sacrificing relatively few fibers of 
the internal oblique, which are sutured later, and splitting the trans- 
versalis. The peritoneal cavity may or may not be opened, as required, 
while a most satisfactory opportunity is given to expose, handle, and 
otherwise operate upon the kidney. The ureter is easily exposed as 
far as the pelvic brim. To expose the deeper pelvic portion we can use 
an oblique incision in the groin, gaining access to the lateral part of 
the pelvis by pushing the peritoneum inward. In the loin we may 
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I'each the kidney through an incision either along the outer edge of the 
erector spina' muscles, or passing obliquely from the twelfth rib close 
to the iliac crest, but far enough away to allow muscular flaps for suture. 

Incisions made along the natural lines of cleavage for the purpose 
of concealment or to prevent late widening of the scar, are justifiable 
only when these angles do not conflict with the more important line of 
incision of the deeper structures. Thus, the suprapubic transverse 
incision employed in operations on the pelvic viscera has nothing to 
commend it beyond its cosmetic results. Careful suture of the sub- 
cutaneous fascia will minimize the tendency to postoperative widening 
of the scar. As long ago as 1880, Packard sIiowcmI that by cutting 
through the skin in a slanting direction the scar can be reduced to such 
an extent that it is practically invisible. It requires the use of special 
knives and most painstaking adjustment of the edges on completion 
of the operation. 

When an operation is limited to a single organ, such as the appendix, 
gall-bladder, stomach, uterus, etc., a short local incision suffices. If 
the field of operation is unexpectedly carried into a neighboring region, 
reciuiring an inordinately long incision, it is better if ])ossible, to make 
a second, separate opening rather than to extend the first incision at 
the expense of important motor nerves, evisceration, and unnecessary 
shock. Thus, in order to attack the bile passages at the lime of opera- 
tion on the appendix, a second opening may bo made through the 
upper rectus. This is preferable to extending the pi’imary opening 
through important nerves. The skin incision may be carried upward 
or downward if desired, but not that through the aponeurosis. In 
a similar way. it is better to make two lateral openings than to forcibly 
retract a single lateral opening in onler to deal with some k'sion on the 
opposite side of the abdomen. The marked increase of shock due to 
rough manipulation of the abdominal viscera has I>een well shown by 
Crile (Vol. I., p. 9:I4). 

Crofis incisions are used by some surgeons in various localities. 
Those which cut across the rectus have little to recommend them over 
the longitudinal incisions, even though suture of the severed muscles 
is rarely followed by hernia. No better exposure is obtained, and 
normal tissue is damaged only to lie replaced liy abnormal tissue. The 
transverse incision of Pean, passing laterally from the outer edge of the 
rectus to the sacrolumbalis necessarily damages more tissue than the 
oblique incision. 

The transverse incision over the appendix, starting at the outer edge 
of the rectus at the level of the iliac spine and pixssing dire(!tly outward 
through the aponeurosis of the external oblique, but splitting the 
internal oblique and transversalis, is used in one or another modified 
form by Davis and others. It offers a good access to the cavity, and 
does not destroy motor nerves, but it seems doubtful if it has any 
advantages over the gridiron or the pre-rectus incision. 

Oblique incisions below the costol arch are useful at times in operations 
on the gall-bladder, or splenic flexure, for gastrostomy, etc., but even 
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here muscle-splitting and nerve-shunning incisions are equally of value 
and are to be recommended in the great majority of cases. Occasionally 
the abdomen may be opened alongside the sacrum in operations about 
the rectum or prostate, or through the vaginal vault in either the anterior 
or posterior quadrant. 

In re-opening an abdomen after a lapse of months or years, if there 
is no hernia, the incision may be made through the scar if it is a narrow 
one. If it is wide or unsightly it is best to dissect it away before 
penetrating the deei)er layers. Care must be taken not to injure an 
ailherent loop of intestine. Unless there has been a history of peritoneal 
infection at the preceding operation, it is rare to find the bowel adherent 
to the scar to any extent. In hernias that form in scars, the cicatricial 
covering is so thin that injury is easily inflicted upon the adherent bowel. 

The excision of the umbilicm is sy.stemati(rally carried out by some 
surgeons, except in the case of young women. The difficulty in dis- 
infection and in suturing after operation forms the basis for this measure. 
The reasons are good, but as a matter of pracrtical experience infection 
seldom takes its origin from this .source. In umbilical hernia it is well 
to di.sinfect the umbilicus with pure carbolic acid. In opening the 
abdomen at the level of the umbilicus the left .side is chosen in order to 
avoid injury to the round ligament. The choice is not imperative, 
however. 

Abdomens with fat walls are at times most difficult and trying to 
deal with. In such cases the subcutaneous fat lies in two distinct 
layers separated by the subcutaneous fascia. The blood-vessels are 
relatively few, and have very delicate walls. The wound quickly 
becomes filled with an oily liquid from the cut surfaces. Necrosis from 
trauma easily takes place, owing to the poor vascular supply, so that 
an infection that would readily be taken care of elsewhere will cause 
trouble in the after healing. The fat layer that lies between the fascia 
traiisversalis and the peritoneum varies in thickness in different regions. 
In the umbilical region it is practically wanting. In the uppermost and 
lowermost portions of the median line it is quite thick, even in thin 
patients. Ileneath the rectus it is practically absent below the level 
of the navel, except in very fat patients. Higher up it is more in 
evidence. Where the properitoneal fat layer is very thin or wanting, 
the peritoneum is so clo.sely fused with the fascia that it may be veiy 
difficult to ilissect them apart. Incisions carried close to the symphysis 
open up the loose prevesical fascia, which is constantly changing its 
position with the conditions of the bladder. This is a favorite location 
for the collection of blood and for infection. Unless demanded by the 
existing conditions median incisions must not be carried too far upward 
alongside the xiphoid cartilage, for fear of opening a low-lying pleural 
cavity. 

The peritoneum may be opened with a free hand, especially when 
it is fused with the fascia transvei*salis, or it may be caught up with 
forceps between which the incision is made. By pinching a fold of 
peritoneum between the thumb and finger, or by tucking the finger 
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beneath a transverse fold of peritoneum, underlying and non-ailherent 
coils are forced away from the daiijjer of bein^ wounded. A short 
accidental scarification of one of the vi.scera needs no attention. A deep 
accidental wound is best closetl at once with a fine suture. Penetrating 
wounds of the bladder or intestine demand careful invagination and 
suture. 






I'k;. 381. — Mkthoij OF Inohinu tub rBitiTONKrM to Avoid W oijnii- 
iN<i THE Intemtine. (Kelly and Noble.) 

When the parietal peritoneum is opened, it 
may be allowed to retract, or in case there is 
danger of soiling the parietes with infected 
material from within the abdomen, the peritoneal 
flaps can be mobilized, everted through the opening, and held in place 
by the weight of radiating snap forceps, or by Vicing fastened to the 
skin. Practically the careful disposition of wicks and packs will 
accomplish as much. 

Examination of the abdominal cavitif should lie made with one or two 
fingers as far as practicaVile. If the examination proves negative the 
opening should be made long enough to admit the hand for a complete 
examination. Frequently a visual examination through this enlarged 
opening will reveal more than will a digital examination. 

It is so rare nowadays that a competent surgeon opens an aVidomen 
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without cause that he must bear in mmd the fact that if he does not 
at once find the suspected lesion, in all probalnlity there will be some 
unsuspected lesion elsewhere in the cavity to throw light upon the puzzle. 
More and more are surgeons rec^ognizing that unnecressary laparotomies 
are the results of failure or inability to recognize a definite lesion that 
is present, rather than from the genuine absence of any lesion. 

For spomjimp surgeons use gauze, moist or dry. When moistened 
with normal saline solution, the peritoneal surfaces are less apt to be 
roughened and injured, and the after-pain and adhesions are minimized. 
If coils of intestine are held outside the cavity for any length of time 
they must be kept moist and warm with gauze or cloths soaked in 
normal salt solution. Shock is thereby lessened as well as the liability 
to the formation of adhesions. For a similar reason, when a long 
e.\i)osing incision is required in the early part of an operation, as for 
instance, in the delivery of a large solid tumor, the later steps of the 
oj)eration being confined to a small corner of the al^domen, the exposed 
viscera should be protected from evaporation and chilling either by 
temporarily closing a major portion of the wound, or ])y using warm, 
moist packing that need not be disturbed until the time of permanent 
closure. 

It is safer in the long run to control all bleeding, where possible, In’" 
ligature, whether it is in the wall or in the cavity. In order to reduce 
the sum total of necrotic tissue, it is best to clamp and ligate only the 
vessels when feasil)le. Hemostasis that relies upon crushing alone 
is dangerous, not necessarily to life, but to satisfactory after-hejiling. 
With reaction from the sliock of operation, or with the restlessne.ss that 
may follow, a small thrombus can be dislodged and cause a troublesome 
hemorrhage. 

Rest of the wounded area is as important for sound healing of soft 
parts as of bones, but for a much shorter period. Rest of the wound- 
area (loos not necessarily imply rest of the entire body. Many positions 
may be assumed by a patient after laparotomy, provided the wound- 
area it.self is not disturbed. The modern tendency is to confine patients 
in 1)0(1 for very limited periods after the simpler operations. Too rigid 
quietude to secure local healing in feeble, anemic, and senile patients 
entails a risk of bronchopneumonia, bed-sores, loss of appetite, and 
mental disturbances. The danger to a patient who has been etherized 
for laparotomy is consideral)le. The normal efforts to expel mucus are 
checked. Under any circumstances some foreign and septic material 
is inhaled during anesthesia, and unless eltlerly and feeble patients are 
aided by change of position to free their respiratory tract it is not sur- 
prising that some of them develop serious bronchopneumonia. A 
shift in position that allows the patient to take deeper inspiration and 
to substitute one set of respiratory mu.scles for another helps to keep 
the deeper bronchi free of foreign particles, and to augment the circu- 
lation in the finer radicles, thus preventing the hypostatic edema that 
may follow operations in the elderly. It is probably far from harmful 
that patients recovering from ether vomit more or less. Much mucus 
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and septic material is expelled from the pharynx, mouth, and probably 
also from the bronchi in the combined efforts at vomiting; and coughing; 
that come before conscious abdominal pain begins. 

ADHESIONS* 

The tendency to form adhesions and to eliminate them after they 
have once formed, varies to an extreme degrees in individuals. Certain 
peritoneal cavities tend to form extensive or universal adhesions on 
the least provocation, or even without apparent source. Such types 
are fortunately rare, but there is no way of determining them before- 
hand. So it is with the disappearance of adhesions i^roduced by 
operation or inflammation. The rapidity and thoroughness with which 
most extensive crippling adhesions will melt away in certain cases is 
truly astountling. Between these extremes there are all degrees. It 
is a fact, however, that tlie peritoneum in a majority of patients tends 
to revert to the normal condition as rapidly and completely as the 
individual will allow. To exj)lain the indiviflual differences is beyond 
our power; they do not apparently always depend upon the virulence 
of the infection or trauma, in fact, the reverse is at times strikingly true. 
In many cases the rapid and appropriate formation of adhesions is 
a most important life-saving process. It is seen in many infections and 
in some operations. Protective adhesions form ordinarily within a few 
hours. Tlicy can be hastened and, as it were, trained at operation by 
suital)le pacldng of gauze or other material. 

To prevent adhesions in the ordinary case the surgeon should avoid 
rough handling and sponging, or irrigation with irritating fhiids. 
Destruction of the endothelial lining means some extent of agglutination. 
C’onstant packing and repacking, especially with dry gauze, needless 
manipulations to determine data that should b(^ recognized at once, 
rough retraction, and pinching of the intestines, exposure to the air 
and evaporation, all account for much of the posto])erative colic and 
adhesions in aseptic cases. Th.o main cause, however, is sepsis. 

.Adhesions once estal)lished may cause no disturbance* or they may 
bring about fatal lesions. Their effects niiiy appear at once, following 
operation or infection, or they may be postponed for many years. I'he 
symptoms may be slight, obsevire, intermittent, or constant; sonietiines 
they are fulminating. They may cause death directly, as when a band 
strangulates a coil of gut, or indirectly when they so distort an organ 
that its functions are seriously impaired. The latter is seen in adhesions 
that check the functions of the biliary tract, the stomach, pelvic organs, 
etc. 

To deal with adhesions when encountered at operation requires 
judgment and experience. The recent, delicate types can be separated 
with the finger or by wiping with a sponge; these rarely bleed long or 
seriously enough to cause anxiety. Firmer adhesions that contain 
w'ell-developed vessels must be ligated. Hough separation of adherent 
viscera may produce serious or annoying tears, requiring suture or 
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plastic repair. Old and firm adhesions that have existed for a year or 
more arc usually free of vessels and may be cut without ligation. 

It is well to avoid disturbing extensive adhesions that are obviously 
harmless, simply for the sake of destroying them. The viscera generally 
accommodate themselves to broad sheets of adhesions, and even if the 
latter are dissecited away such extensive areas of raw surface remain 
that reformation is unavoidable, probably in the shape of bands or 
strings capable of doing more damage than the original type. If raw 
areas are unavoidably formed as a result of operation, it is w’ell to (;over as 
much of the surface as possible by infolding or by transplantation of 
normal peritoneum. Adhesions that form strings or bands or that by 
general contraction interfere with organic functions should be destroyed, 
('hronic adhesions of themselves are not the cause of pain except indi- 
rectly. lly interfering with the functions of an organ they cause 
disturbances that may l)e insignificant or may be fatal. In diffuse 
agglutinating adhesions of the intestines it may be impossible to 
distinguish tlie various coils, and one or more anastomoses may be 
demanded to establish normal drainage. Occasionally, however, the 
surgeon encounters a case of almost universal massing of the intestines, 
secondary to some slight infection of previous years. Such entangle- 
ments can, by (rare and patience, be freed sufficiently to re-establish 
satisfactory functions, and in my experience the benefit has proved 
permanent. Adhesions that cause alarming distentions immediately 
after infection or operation are occasionally met with. In such a case 
the abdomen should be reopened at once and the trouble rectified. 

Unfortunately, the serious complications, s\ich as acute strangulation, 
chronic strictures, ptosis, etc., usually come many years after the 
causative lesion, wiiich meanwhile may have been entirely forgotten 
by the patient. To prevent calamities such as these, as well as the 
early manifestations, it behooves the surgeon to use every precaution 
to prevent septic and traumatic lesions of the peritoneum. 

The (!Ustom of filling the abdominal cavity with salt solution at the 
close of operation is advocated by many surgeons as a preventive 
against adliesive formations. Uonsidering that the sohition is entirely 
absorl)ed wdthin a few’ hours, it is probably of very little practical value, 
but it is of value in supplying the loss of fluids and so preventing post- 
operative thirst. To prevent adhesions in some chronic types of peri- 
tonitis, sterilized air has l)eeu injected into the cavity with some success. 

To reiterate that which we have previously urged, post-operative 
adhesions can be minimized or prevented by asepsis, gentle manipula- 
tion, avoidance of all unnecessary trauma with hand, instrument, or 
sponge, and of exposure to the air. So also, moderate peristalsis and 
stimulation of the secretion of peritoneal serum by the supply of 
sufficient fluids are important ailjuncts after operation. 

HEMORRHAGE. 

Intraperitoneal bleeding should be carefully controlled by ligation, 
suture, or packing with gauze, preferably iodoform gauze. Occasionally 
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when there is troublesome oozing from a broad surface, it may l)o 
necessary to pack witli gauze moistened in a solution of adrenalin. 'I'he 
actual cautery is of less value than gauze packing. 

It is not safe to trust to compression with forceps or to torsion to 
control bleeding in the abdominal cavity, especially in long operations, 
or where the heail-down posture has been emidoyed. The post-opera- 
tive reaction, the change of position, and the increase of venous pressure 
from vomiting may disloilge thrombi anti start a serious or fatal 
hemorrhage. The symptoms are those of concealed hemorrhage, 
restlessness, air hunger, anemia, increased rate of respiration, etc. It 
must be remeni])ered that the pulse-rate, just as in hemorriiagc following 
contusions of the abdomen, may be slow to res])ond within the first few 
hours. A falling off in the tension of the pulse and a drop in tem- 
perature witli cold extremities, however, is seen early. Dullness in the 
flanks, distention, and pain may be jiresent. but they are late indices 
and confirm others that should have been recognized earlier. The 
compressible and rapid pulse that attends post-operative nausea comes 
at once after operation, and mu.st not be (*onfused with similar signs due 
to hemorrhage coming at a later period, after reaction from the operation 
shock has taken place. The treatment is, of course, reopening of the 
abdomen, rapid search for and control of the lileeding point. 

In persistent oozing at the primary operations, where hemostasis 
is not satisfactorily complete, in spite of hot packs or irrigation, and yet 
the deligation of the larger arteries is not indicated, I have found 
clinically that a dose of adrenalin (20 to .‘10 minims) given hypodermic- 
ally eveiy hour or two apparently has a beneficial effect. A tourni- 
quet about the thighs sufficient partially to control the venous return 
may be used in cases that cause apprehension. 

DRAINAGE. 

The question of drainage of the abdomen is dependent to a consid- 
erable extent on the experience and notions of the individual surgeon. 
Although drainage is used much less at the presimt time than in former 
years, and although the form of drainage is growing simpler and less 
bulky, yet the general rule is as potent to-day as ever — that in case of 
doubt it is safer to drain, if only for a day or two. 

The purposes of drainage are in the main twofold. To encourage 
the focalizing of temporary septic material at a point whence it can be 
deflected from invading the general abdominal cavity, and thence the 
general lymphatic system ; secondly, to establish an impermeable 
barrier about a point of infection, thereby preventing indefinitely the 
transportation into the lymphatics of a persistent infection. 

The first is accomplished within twenty-four to forty-eight hours, 
the second may require weeks or months. Since the convincing exper- 
iments by German and American observers have shown that the most 
active and rapid absorption into the lymphatics takes place from the 
diaphragmatic and omental peritoneum, while the pelvic peritoneum 
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is very slow to absorb, posture has becofne a very important adjunct 
rie^i;atively as well as positively, in the treatment of peritoneal sepsis. 
The pelvis-low, or as it is known in America, the Fowler position, is 
used by surj!;eons almost universally wliere the danger of general sepsis 
from peritoneal sepsis is possible. On this basis i)atients are put to 
bed aft(n* operation in a half or even a complete sitting position, which 
is maintained for several (la3's at least. Furthermore, it is safer to 
transport patients in the sitting position before operation where there 
is a probability of peritoneal sepsis. Cardiac weakness in patients of 
this class is det)endent f)n cardiac changes secondary to general septic 
al)sorption. If the latter is minimize<b rather than increased, by the 
position of the bod}^ there is less to be feared as regards circulatory 
collapse 

The peritoneum is doubtless able to dispose of very large amounts 
of septic material, and it is as.sumed b\' manv that drainage is conse- 
quent h" unnet-essarv in a large proportion of septic cases. The ten- 
(lency to dispense with drainage is a practice that is justifiable as a 
reaction against the excessive and bulky methods of past \'ears. But 
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there arc three factors that must be considered in carrving this practice 
to tlie extreme. First, the individual ecpiation as regards susceptibility 
to infection. This factor cannot be determined bv anv known reliable 
' metliods of examination. Judgment that comes with personal expe- 
rience counts for much in estimating its value. Second, the virulence 
of the infection. The species and the presence of the organism may 
be (pii(?kly and (luite accurately determined b\" coverslip examinations. 
But this does not differentiate the virulence of the individual case. 
Third, tlie presence or absence of distant foci of infection. This 
cannot always be determined with safety or accurac\" at the time of 
operation. (Consequently, if there is a reasonable doubt as to one of 
these factors, we believe that some form of drainage is conservative. 

Absorbent gauze is the basis of most drainage material. It may be 
plain or medicated, preferably with iodoform. For temporary drainage 
thin rubber or gutta-percha tissue may be wrapped loosely about one 
or two strands of gauze (cU^arettc drain). The rubber prevents adhesions 
to the viscera and the parietes, and facilitates withdrawal. In unmis- 
takably' septic cases, as for instance in the gangrenous cavities of 
appendicitis, especially where there is oozing from indurated w'alls, 
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enough fi*ee gauze may protrude from the rubber envelope to fill the 
cavity, anti the drain may be allowed to remain for four or more days 
until it is loosened by the softening of the tissues. A very convenient 
temporary drain is made by loosel}" rolling a small square of rubber 
tissue upon itself without gauze. 

In draining a septic pocket through a clean peritoneal cavity, the 
action of the gauze upon the surrounding organs is to excite at once the 
formation of adhesions that block the passage of septic material into 
the clean peritoneal cavity. If there is danger that the protecting 
gauze may be displaced by the movements of the patient, it is well to 
build the gauze packing about a glass or rubber drainage tube, which 
acts as a support for twenty-four hours until the adhesions are firm, 
when it can l>e withdrawn. This is especially useful when packing 
firmly to control troublesome oozing. 

In case of damage to the walls of one of the hollow viscera where 
there is uncertainty as to efficient closure, a drain acts both as a stim- 
ulant for the formation of protective tissue, and as a leader for the 
evacuation of septic material in ca.se of later rupture. 

If fixation of a gauze drain to some definite i)oint is required, as in 
drainage of the common duct, in sutures of the ureter, etc., and yet 
the bulk of a gla.s.s drain and gauze pack would be inappropriate, the 
wick may be sutured to adjoining tissues with catgut, which, dissolving 
in the course of a few days, will free the gauze. 

The so-called siah-wound drain, especially in cases requiring tem- 
porary drainage, is of great value. A small punctured wound is made 
at some distance from the main incision at a convenient point for drain- 
age, the trespassed muscles are forcibly divulsed, and the drain is 
brought out through this oj)ening, preventing infection of the operation 
wound, and minimizing the chances of hernia. 

For over a year I have made use of the following method of drain- 
age in practically every form and grade of infective peritonitis. It has 
proved most useful in gangrenous appendicitis especially. Through the 
original wound a cigarette drain and a rubber tul)e are placed as seems 
best, the distal ends teing brought out through tlie stal) wound. The 
first wound is then closed in layers with catgut as usual, the skin and 
subcutaneous fat, however, being closed loosely with figure-of-eight silk- 
worm-gut sutures. This woun<l heals practically per primam and with- 
out hernia. The stab wound closes spontaneously soon after the drain- 
age is withdrawn. I lay considerable stress on using the rubber tube, 
not so much as a drain, but to keep the .stal) wound open for the easy 
replacement of wicks, if suc^h be necessary. 

For the drainage of large cavities, especially where the wic’ks are 
to be removed gradually, a drain such as that which is known as the 
Mikulicz drain is very convenient. It consists of a square of gauze, to 
the center of which a stout piece of silk is fastened. This is packed in 
the cavity with the center at the deepest point, forming as it were, 
a capsule or pouch into which the necessary gauze wicks are packed, 
the free end of the silk being conducted outward through the middle 
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of the packing. The pouch may be sutiyed at any point with catgut, 
if there is a possibility of its being displaced, and it may be sutured to 
the parietes to prevent evisceration. By moistening the wicks they 
may be successively withdrawn in four to seven days, followed finally 
by the enveloping pouch of gauze which is turned inside out by means 
of the silk cord. 

As soon as a cavity is lined with granulation tissue, that is, in the 
course of four to eight days, it is best dressed with some stimulating 
lotion, such as myrrh wash, a solution of permanganate of potassium, 
etc. Many small cavities and sinuses are made to persist long after 
closure would naturally take place by meddlesome and too vigorous 
packing. 

In using gauze 'packing y especially in cases of hemorrhage, it must 
be l)orne in mind that it becomes practically impermeable to fluids at 
the end of forty-eight hours, and that it may form a stopper-like obtu- 
rator beneath which blood and pus may accumulate as in an artificial 
cavity. Re-infection may take place rapidly, and it will be necessarj'' 
to remove the packing early when the pulse or temperature indicate 
trouble. 

Iodoform gauze is still used by many surgeons, especially in infected 
cavities. Its use in large quantities in debilitated or nephritic patients 
must be guarded, because of the danger of poisoning. This is indicated 
by restlessness, headache, fever, rapid pulse, delirium, and hematuria. 
The danger is somewhat exaggerated, and symptoms ascribed to 
iodoform can usually be better explained by septic peritonitis, etc. In 
fifteen years of almost unlimited use, however, I have seen its toxic 
effects a few times. 

Late suture of granulating wounds after long-continued drainage 
is useful to prevent hernia or a wide scar. If hernia results, it is best 
repaired at the end of several months, when the tissues are no longer 
thick and inflamed, and when approximation can be made with ana- 
tomic accuracy. 

CLOSURE OF VOUNDS. 

The general rule, when it can be carried out, is to close an abdomen 
layer by layer, with careful apposition of like structures, without undue 
tension, and with obliteration of all dead spaces. Hemostasis should 
be as complete as possible. Local drainage should be used only when 
the walls are infected. In very fat walls, with escape of liquid fat, or 
in extensive dissections, when there is likely to be an outpour of lymph, 
it is well to provide capillary drainage for a few days to prevent the 
formation of dead spaces or infecting foci. The several layers are 
unequally resistant to contamination. Thus, the peritoneum disposes 
of infection much more readily than fatty tissues. These, on the 
contrary, are less resistant than the musculo-aponeurotic layers. It 
is not uncommon to find a superficial sepsis that remains superficial 
without marring the integrity of the united aponeurosis. If the latter 
become infected, however, the peritoneum will remain agglutinated and 
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undisturlied. Provided an infection is detected early and drained 
properly, hernia rarely results. 

Under stress of urgency the walls may be closed by through and 
through sutures that approximate the tissues in bulk, but with never 
any certainty, layer against layer. Owing to the ability of normal 
tissues to accommodate themselves to abnormal conditions, hernias 
do not often follow suture in bulk, but they are much more rarely seen 
after careful layer suture. 

Unless the aponeuroses are thinned and stretched by chronic pres- 
sure from within, as in umbilical hernias, enteroptosis, or in paresis 
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secondary to destruction of the nerve supply, there is no advantage 
in overlapping an aponeurosis. The power of repair of a healthy 
aponeurosis is similar to the repair that takes place in the accurate 
apposition of healthy tendons; it is rapid, strong, and permanent, the 
new tissue being the outgrowth from the fascia and having much the 
same characteristics as the tissue which arises from the tendon sheath. 
To strengthen a healthy aponeurosis by overlapping is much like trying 
to strengthen a fractured bone by overlapping the ends of a fracture. 
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The peritoneum is best sutured with an absorbable material. The 
edges may be brought together in eversion, bringing surfaces instead 
of edges together and leaving no free border within the cavity to become 
possible sources of adhesion. But when the wound is a clean one, and 
free from laceration, eversion is not necessary. As a matter of fact, 
adhesions to the peritoneal scar are not frequent in clean operations, 
and if present are rarely of any moment. We are much more apt to 
find adhesion at some distant point where the endothelium has been 
injured by rough sponging or forcible retraction. 

At the extreme encis of the linea alba, where the peritoneal layer 
tends to shrink away from the aponeurosis, it is best to obliterate the 
dead space by suturing the peritoneum forward to the overlying tissues. 

The aponeurosis, whether in one or more layers, should be brought 
into accurate apposition by silk, wire, or absorbable suture material. 
A continuous over-and-over, or a lock-stitch suture is preferable to an 
interrupted suture, as a more even tension is thereby secured. Gaping 
muscular bellies that have been split lengthwise can be approximated 
by a running suture that embraces a considerable quantity of tissue 
with the least amount of constriction sufficient to secure apposition. 
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The deep superficial fascia may be separately sutured, but this 
tissue is poorly nourished, and anything that causes a necrosis may be 
sufficient to cause a mild local infection. 

The skin may be closed as best suits the surgeon, by subcuticular 
suture (Fig. 383) with wire, silkworm gut, or catgut, or by a continuous 
lock-stitch suture of horsehair, silk, etc. Aseptic adhesive plaster may 
be used, especiall}’ in the slanting so-called s(*arless incisions, but the 
subcutaneous tissues must be carefully sutured beforehand to prevent 
later stretching of the scar. Small metal clips (MicheFs) are much 
used in some countries, but their superiority over suturing has not 
been demonstrated. 

The use of absorbable sutures in the aponeurotic layers necessitates 
the employment of sutures to take the tension from absorbing 
sutures during sudden strain incident to vomiting, coughing, etc. These 
sutures are temporary and are not needed as soon as agglutination has 
advanced far enough to bear the usual strain, that is, after ten or twelve 
days. The simplest form is the so-called figure-of-eight sUkworm-gut 
suture (Fig. 384) . This is so placed that a short bight is placed around 
the aponeurotic edges that are in apposition, while the loose, long bight 
includes the skin and fat. Any sudden tug on the aponeurosis tightens 
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the deep loop at the time when it is needed. In elderly people, or in 
those with malignant disease, buried silk or linen may be substituted 
for the silkworm-gut, enabling the patient to sit up and get out of bed 
at once after operation. 

All the layers may be closed individually with running sutures of 
bronze or silver wire, or silkworm-gut, the free ends emerging above 
and below each angle of the wound. At the end of twelve or more 
days each strand is loosened by sawing it to and fro, and then withdrawn, 
leaving a firm union witliout any foreigi. material. 

Thraugh-and-through suturing is a favorite method with many 
surgeons, on the basis that it is rapid, holds firmly, and minimizes dead 
space, hemorrhage, and sepsis. It may be combinetl with layer suture 
in addition, if desired. When time is of the utmost value it is undoubt- 
edly the method of choice. The silkworm-gut, silver wire, or silk is 
preferably passed from within outward on both sides through all the 
layers at intervals of about one-half inch in order to avoid carrying 
bacteria from the skin into the deeper layers, or they may alternate 
with figure-of-eight sutures, the latter not including the peritoneum. 
After all the sutures have been placed, it is well to draw them taut, 
pulling away from the line of incision in order to drag the wall forward, 
and to prevent the entanglement of any of the viscera. A running 
catgut or .silk suture can then be placed in the aponeurosis, after which 
the deep sutures are tied in .succession. The objection to this mass 
suturing, especially when the individual suture is not applied to the 
aponeurosis, is the uncertain approximation of the individual layers and 
the unnecessary amount of constriction required to draw the bulky 
wall together. It does not obliterate dead spaces any l)etter than 
careful layer sutures, especially if in the latter each layer is drawn up 
against its overlying layer by a continuation of the deeper suture into 
each succe.ssive superficial layer. Tension is less evenly distributed 
and the discomfort to the patient is much greater. Infection from 
without is more easily conducted along rigid cutting sutures than is 
the ca.se in tier .suturing. 

In suturing a wound that has \yeen made through scar tis,sue, it is 
well to di.s.sect laterally for a .short distance, in order to identify and to 
approximate corresponding layers. If there are areas or strips of 
anemic scar tissue, it is be.st to remove them. 

DRESSING OF WOUNDS. 

After the ordinary wound is closed very little in the way of dressing 
is required. A simple layer of gauze and collodion (cocoon dressing) 
is ordinarily sufficient. To prevent the patient from disturbing the 
seal it is well to apply a swathe for a few days. Instead of a cocoon 
dressing, the gauze may be held in place with adhesive straps, but it is 
important that the gauze next the line of incision does not slip nor 
irritate by constant friction. In a clean muscle-splitting wound all 
dressing may be dispensed with in ten or twelve days. 
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In patients with fat abdomens, wh^re the weight of the wall drags 
laterally from the scar, it is important to overcome the dragging by 
a snug swathe, or adhesive strapping, for about three weeks, when the 
scar tissue on the skin should be strong enough to prevent stretching. 
Extensive wounds, eight inches or more in length, need support for 
about three weeks, after which it may \je discarded. Where muscles 
have l)een cut and sutured, external support is necessary for about 
three weeks. So also in wounds involving loss of tissue and requiring 
tension sutures. 

Except in obese patients, following the ordinary operations, any 
reasonable amount of exercise or strain should have no effect on the 
scar after three weeks, provided healing has been aseptic. Long lateral 
wounds with destruction of motor nerves impel the subsequent use of 
abdominal supporters to aid the paralyzed muscles in resisting the 
pressure from within. 

Drained wounds that develop hernia should be supported until all 
evidences of inflammation have subsided, when they should be closed 
by secondary suture. 

Many surgeons apply silver foil to freshly made incisions, as it 
apparently lessens the tendency to infection from the epidermis. The 
use, however, is not a universal one, and apparently as good results are 
reported without as with it. So too, with the various dusting powders, 
l)orie acid, subiodid of bismuth, iodoform, etc. Each has its advocate, 
but, as a rule, the simpler the dressing, the better. Most wound infec- 
tion originates at the time of operation from some slight error in technic, 
rarely does it come after final suturing. Rigid tension sutures that 
produce small necroses may serve as atria for external sepsis. Their 
power for harm may be diminished by some of the antiseptic applica- 
tions, like silver foil, mentioned above. 

Large, confining, rigid dressings are a source of discomfort to patients, 
anti are rarely needed. 

AFTER-TREATMENT, 

The after-treatment in a majority of the routine cases should be as 
simple and undisturbing as possible. Much of the discomfort that 
patients suffer depends upon their individual makeup, the preparation . 
for operation, and the technic at the operation itself. With every 
patient there are certain fundamental discomforts that are present in 
some degree. These we will consider in detail. The rare complications 
and sequel® are numerous and must be considered very briefly. 

Every patient after a laparotomy suffers to some extent from shock, 
pain, nausea and vomiting, thirst, meteorism, and sleeplessness. All 
can be reduced to a minimum by preliminary catharsis as outlined 
earlier, by gentleness in the operative manipulation, and by asepsis. 

The treatment of shock does not differ to any extent from that 
which is used under other circumstances. Warmth, quiet, early admin- 
istration of salt solution by rectum or under the skin, and adrenalin 
include the usual means at our disposal. (Cf. Vol. I., p. 938.) 

VOL. Ill — 46 
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Pain independent of the tliscomfort of intestinal gas is rarely severe 
or lasting. A small dose of morphin during the first night following 
operation is advisable, but it should rarely be repeated. 

Nausea or vomiting varies within very wide limits. Nervous, 
apprehensive patients, especially those that have had unfortunate 
experiences at a previous operation, wdll suffer much. Rough handling 
of the viscera, large drains and diffuse infections with meteorism, will 
perpetuate nausea and vomiting. In aseptic operations, the admin- 
istration of the anesthetic has as much to do with post-operative 
vomiting as any one thing. The etherizer who can keep his patient 
anesthetized with the minimum quantity of pure ether will inflict the 
least post-operative discomfort upon his patients. The use of ethyl 
chlorid, chloroform, or nitrous oxid in the beginning of ether anesthesia 
lessens the nausea because it lessens the total quantity of ether given. 
Practically the same result is obtained by the skilled anesthotizer 
who uses ether throughout. In sensitive patients, especially when 
they have had previous distressing experiences, or in others in whom 
we wish to reduce the straining to a minimum, it is well to wash out 
the stomach thoroughly l)efore the patient recovers consciousne^ss. 
This can be rej^eated afterward, if necessary, almost invariably with 
intense relief. In the vomiting that comes from reversed peristalsis 
in .septic cases, in tho.se with a.^eptic intestinal ])aresis, and e, specially 
in the acute gastric dilatation.s, gastric lavage is indi.spensable. 

There is no drug in my experience that has the least power to 
control nausea and vomiting. Patients are allowed to drink liberally 
of plain cold water as soon as they are conscious and complain of thinst. 
They generally vomit the finst portions taken, therel)y partially washing 
out their stomachs with little .strain or effort. A half dram of tincture 
of iodin may be added to a gla.ss of water to produce emesis if it is not 
nece.ssary to use the stomach tube. Cracked ice, in my experience, is 
worse than ii.sele.ss except in very rare instances. A persistent nausea 
or vomiting will often cea.se at once if the patient is propped up in a 
half-.sitting position, thus securing normal drainage into the inte.stine. 

The inhalation of oxygen or vinegar will le.ssen post-operative 
naiLsea, according to some surgeons. 8o, too, with mustard paste 
applied to the epiga.strium. Ikit in the long run, skilled ane.sthetizing, 
skilled technic, lavage, and early establi.shrnent of peristalsis are of 
more significance than anything else. 

For thinst, which may be quite distressing, we may rely to some 
extent on a liberal ingestion of fluids l)efore operation, on filling the 
abdominal cavity with .salt .solution at the time of operation, on liberal 
quantities of water given by mouth after operation, and on salt solution 
given by rectum. Here the establishment of peristalsis is most sig- 
nificant. 

For meteorism or for gas pains without meteorism, the most potent 
weapon is prevention. The large dose of castor oil, gentle manipulation 
and a.sep.sis count most. In the average aseptic ca.se it Is important 
to e.stablish normal peristalsis within twelve, or at most, twenty-four 
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hours after operation. A simple soapsuds enema may accomplish this. 
The passage of fecal matter is immaterial, the pas,sage of flatus is a sine 
hiui non. A most useful enema given into the lower sigmoid contains 
a pint of milk and a pint of mola.sses, to which a half ounce of turpentine 
may be added. This is one of the most satisfactory routine enemata 
in my experience. A more drastic enema consists of 2 oz. of epsom 
salts and glycerin, and 1 oz. of turpentine. Enemata which contain 
alum are also quite effective. The effects of an enema may })e supple- 
mented by the passage of a rectal tube, which is allowed to remain 
for several hours, if necessary. 

In the acute rapid distentions of septic patients, or occasionally 
after clean operations, it is well to give atropin combined with morphin, 
if there is pain, to employ gastric lavage and repeated enemata. In 
severe cases an enterostomy may be demanded. 

In this connection it is well to remind surgeons that an acute gastric 
dilatation will simulate an acute intestinal distention. In such cases 
the expulsion of gas with enemata and by the rectal tube, though 
satisfactory, does not lessen the abdominal distention. The stomach 
tube will clear up the diagnosis and copious and repeated lavage will 
save many lives. 

The sleeplessness that comes in the first night after operation is 
almost inevital)le, and it is well to Avarn the patient beforehand. That 
which comes in the second night is usually less, and is caused, for the 
most part, by pain resulting from gas. There are no drugs that are of 
value. As soon as peristalsis is established, and as soon as the patient 
can begin to take nourishment, even in small quantities, by mouth 
he will .secure a sufficient amount of sleep in the course of twenty-four 
hours. The treatment ot the sleeplessness and delirium of alcohol and 
drug habitiu\s, does not differ from the treatment under other conditions. 

The nourishmoiit of patients consists, first, in allowing sufficient 
water by mouth or bowel to control thirst, and to replace the loss of 
body fluids. As soon as naiusea subsides patients may be allowed 
liquids that contain some nourishing elements, such as albumin water, 
orangeade or lemonade, thin broths, followed by soft solids. Many 
patients who complain of slight nausea for a few days after operation, 
and who revolt against liquid diet, Avill eat and digest solid food without 
trouble, the nausea disai)pearing at once. The sitting position facil- 
itates feeding very much. 

Some of the remaining symptoms that must be met at one time or 
another will now be briefly indicated. 

Persistent retention of urine is rare, provided the first urine .secreted 
is not drawn by catheter. Rarely does a patient secrete sufficient 
urine to cause discomfort under eighteen hours, and then he should be 
encouraged in every way, even being allowed to sit up to void urine 
spontaneously. Urinary suppression m\ist be met by large quantities 
of salt solution by rectum, cupping, hot baths, etc. Constipation is 
combated by diet, plent}'^ of fluids, laxatives, and enemata. Backache, 
cramps in the legs and thighs, and other discomforts that come from 
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Strained positions, enforced quiet, etc., are often annoying. Massage, 
alcohol rubbing, support by pillows or folded sheets, and change of 
position will tlo away with much of the discomfort. 

Slight cough ami hiccough rarely justify treatment by drugs. The 
severe coughs from bronchitis or pneumonia, ami the severe hiccoughs 
of sick patients are tlifficult to control, and distressing to the patient. 
The opium alkaloids or other sedatives may be required. In the 
cough that comes on at once after ether and that is apparently the 
result of bronchial irritation with marked edema, atropin in full and 
repeated doses will give astounding results. 

Among the grave complicatioms and sequels that any surgeon is 
liable to encounter, a few only will be briefly mentioned. 

Font-operative hemorrluuje indicated by restlessness, air hunger, 
anemia, and a tardy acceleration in pulse, must be treated by re-opening 
the abdomen if there is any chance for life, salt infusion, or as Crile has 
demonstrated, direct blood transfusion. 

Ileus from mechanical causes (twists, bands, invaginations, etc.), 
demands early operation. It usually comes several days after the 
primary operation, and though simulating peritonitis by vomiting, 
distention, and obstipation, it occurs in a case progressing satisfactorily 
without the temperature and pulse of an infectious process. It is 
more likely to be attended by acute colic, and the distention may be 
asymmetrical, the active peristalsis of the coils being visible through 
a thin abdominal wall. 

Peritonitis in an abdomen previously clean is marked by rise in 
pulse and temperature, spasm, vomiting, and distention. It must be 
treated as if it were primary. The possibility of a foreign body left in 
the abdomen at operation must ever be in the surgeon’s mind in such 
cases. 

Mesenteric thrombosis is not common after operation and is rarely 
amenable to surgical treatment. 

The acute pulmonary inflammations, whether due to direct irritation 
of the ether, to irritation of septic materials, to eml)oli, or to direct 
infection by the pneumococcus, are always serious. As indicated above 
the edemas and milder types of bronchitis arc best controlled by atropin. 
These types and the septic inhalation bronchitis can be prevented by 
careful administration of the anesthetic, control of the secretions of the 
mouth during operation, cleansing of the oral cavity beforehand, and 
avoidance of bodily exposure. The typical lobar pneumonia may come 
on during convalescence; it may also be incipient before operation. Its 
treatment does not differ from that laid down in all text-books. 

Phlebitis, usually of the left saphenous vein, comes in about 2 per 
cent, of all abdominal operations, according to Cordier. Its cause is 
not definitely established. It comes usually in the second or third week 
following operation, and is marked by gradually increasing pain and 
tenderness along the vein, deviation of pulse and temperature, and 
edema of the distal member. Detachment of the thrombus, as well as 
gangrene, is rare. The majority of cases come after aseptic operation 
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in the lower abdomen (appendix, pelvic organs) in anemic patients. 
The treatment consists in elevation of the affected limV), and poultices 
in the acute stage. I-^ater, it is necessary to wear elastic compression 
on the limb, and to compel the patient, for a time, to walk with crutches. 
Convales(*ence is slow and tedious, and in some instances there is 
permanent edema of the leg and thigh. 

Parotiditis is a rare (jomplication, i)robably from septic invasion 
through the duct. It must be treated by hot poultices and incision, 
if necessary. 

Acetonemia is not rarely seen, especially in children with septic 
infe(ftions. The delirium, persistent copious vomiting without elevation 
of the pulse and temperature, the sweetish odor of the breath, and the 
presence of acetone in the urine are characteristic of the condition. 
Alkalinization of the l)lood by large doses of bicarbonate of sodium 
given by mouth, rectum, or intravenously, is the best known method 
of (‘ornbating the condition. 

Occasionally the surgeon will see an apoplexj", caused by or con- 
comitant with an abdominal o)>eration, in patients already predisposed 
thereto. \ sluni])ering epilepsy may be awakened by operation. 
Some patients develop severe and puzzling skin eruptions that retard 
c()nvales(!ence, others exhibit mental changes that may remain per- 
manent. The post -operative functional neuroses may be very baffling 
and persistent. I iDelieve it is fair to say that injudicious after-care 
is much more responsible for this latter condition than the operation 
and immediate convalescence. 

As a conclusion to this chapter, it may be well to consider the 
question of ex pi orator n laparotomtf. Up to within a few years it was 
considered an opprobrium to resort to laparotomy for diagnosis. We 
are confident that experienced surgeons of the present time feel that 
the disgrace of not making incisions for confirmatory diagnosis is 
a much more fre(|ucnt and lamentable one. After a thorough, con- 
scientious^ endeavor to make a diagnosis in ohscurc cases, it is the part of 
the conservative and humane physician to advise e.xploration, if there 
is a remote chance that benefit may be derived from surgery. With 
the luulerstanding that the exploration is a major operation, to be 
undertaken only by a surgeon capable of meeting any surgical problem 
that may arise, it seems unreasonable to object to interference when 
such interference offers the best hope for accuracy in diagnosis and 
treatment. 
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SURGERY OF THE ABDOMINAL WALL. 

By John C. Munbo, M. D., 

BOSTON. 


SUPPURATION OF THE ABDOMINAL WALL. 

Thk infections of the abdominal wall, as in other regions of the body> 
may be primary or secondary, diffuse or local, acute, subacute, or 
chronic. The anatomic arrangement of the muscles, fasci®, anti peri- 
toneum, give to these infections more than ordinary interest. The 
primary infections xire seen in er\'sipelas, furuncles, and carbuncles, 
from wounds, burns, etc. The more extensive burns or infections may 
be associated with severe intestinal hemorrhage. Their diagnosis and 
treatment in general does not differ from that of similar affections 
elsewhere. Any of the diffuse infections originating in one layer may 
successively invade the adjoining tissues. Local intramuscular infec- 
tions may mark the termination of diffuse infections, may start as 
traumatic hematomata, as metastases from distant infections, or they 
may be the result of direct invasions from abdominal or skeletal foci. 
As the result of extensive muscular or fascial destruction we may find 
more or less extensive hernia? which will demand plastic repair, incor- 
poration of some supporting foreign material, such as filagree, horsehair 
cloth, celluloid plates, etc. In case o])erative construction is not 
feasible, especially when important motor nerves have been destroyed, 
the patient must be content with some form of supporting truss or 
binder. 

One type of intramuscular infection that is important because of 
its obscurity is found in the oblique jrmscles or in the rectus, and is 
apparently spontaneous in origin. Sometimes a history of mild trauma, 
such as a strain or a blow that had passed unnoticed at the time, may 
be elicited. Severe blows, on the contrary, are more likely to cause 
intra-abdominal mischief, though they, too, may occasionally be fol- 
lowed by hematomata and abscess. The more common, insidious types 
are marked by general symjitoms of infection and local signs that suggest 
peritoneal inflammation. A tender tumor, localized, not changing its 
position with respiration, accompanied by a local spasm that suggests 
a localized peritonitis, -may easily deceive a careful observer. We may 
find nausea or vomiting. Muscular soreness interferes with normal 
defecation, and if there is, perchance, a history of intra-abdominal infec- 
tion at some earlier period, or a recent history of malaise, it is not 
difficult to conclude that the lesion is inside the abdomen rather than 
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in the parietes. Similarly, an infected sarcoma of the parietes may 
mimic an intra-abdominal infection. Abscesses found in the obliques 
or in the rectus are somewhat limited by the natural bounds of the 
muscular fibers, that is, by the fusions of the sheaths laterally, or by the 
transverse lines. They may open inward, though this is rare, or through 
the slan. Subacute abscesses may accompany typhoid fever, usually 
during convalescence. They form in the subcutaneous as well as in the 
mus(nilar tissues. In the latter situation they originate as hematomata 
that are secondary to rupture of the muscular bundles. 

Infection in the properiioneal space, between the peritoneum and 
the fascia transversalis, may originate locally, by invasion or by metas- 
tasis from distant foci. In this layer the diffusion may be quite 
extensive, especially in children, invading practically the entire peri- 
peritoneal tissues. In a case of Alexandroff’s there was a collection of 
pus extending from the diaphragm to the umbilicus in the median line 
and laterally nearly to the iliac spines. Pust from a subphrenic abscess, 
from osteomyelitis of a rib, vertebra or pelvic bone, from appendicitis, 
an infected urachus or pelvic genito-urinary organ, or from a perirenal 
lymphangitis may serve as the starting point. The abscess may break 
along the groins, at the umbilicus, or by direct destruction of the over- 
lying tissues at any place. In case of a diffuse invasion, the local signs 
are obscured and the source may be determined only with difficulty. 
Any one of the parietal strata may be infected from septic foci within 
the abdominal (;avity, from ulcerations of malignant visceral growths 
that have become adherent to the wall, or from perforation through 
the visceral wall of foreign bodies like fish-bones, pins, sponges, etc. 

Abscess of the prevesical space (space of Retzius) must be 
classed by itself, although it may escape the bounds of this region and 
invade other areas and strata by natural inflammatory infection. This 
space is bounded, anteriorly, by the fascia transversalis and the pubic 
bone; laterally, by the umbilical and the vesical arteries; below, by the 
parietovisceral reflection of the pelvic fascia; above, it extends to the 
semilunar fold, or even to the umbilicus where drainage of an abscess 
may take place spontaneously. Lymphatic trunks and small glands 
are found in this space, the so-called interrupting glandular nodules 
of Poirier and Cuneo, which are continuous with the lymphatic network 
of the prostate, seminal vesicles, vasa deferentia, and the terminal 
ends of the ureters. Hence, infections which appear here are usually 
secondary to some focus outside this space. Occasionally, an infection 
appears to derive its origin from the deep inguinal lymphatics so far as 
can be told at operation. As elsewhere, trauma may have a definite 
bearing on the origin of these infections. The various pyogenic organisms, 
including the gonococcus, may be found on examination. By following 
along the fascial planes an infection starting even in the neighborhood of 
the csscum may manifest itself in this region as well as higher up in the 
abdominal wall. General signs of sepsis, a local tender tumor in the 
pubic region attended by symptoms of disturbed function of the bladder, 
should arouse suspicion of a phlegmon of this space. On rectal or 
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vajcinal examination we will find fulness and tenderness behind the 
symphysis, often extending into one of the lateral walls. The false 
spasm of the abdominal wall, together with the vomiting and internal 
disturbances that are so frequently fountl with infection of the space of 
Retzius, must be carefully differentiated from the true spasm and 
symptoms of a peritonitis, a differentiation which is possible only on 
careful and thorough examination. A history of preceding infection 
in any one of the neigliboring genito-urinary organs sliould serve to 
turn the attention to the extra-peritoneal inflammation. As a matter 
of fact, patients with this type of infection are not infreciuently refeiTed 
to the surgeon as cases of appendicitis or salpingitis. 

Treatment . — The treatment consists in incision and free drainage, 
which should be carried to the originating focus when possible. Occa- 
sionally the pus will have burrowed beyond the limiting fascia and an 
abscess of the rectus will be the most evident lesion. On opening tlie 
latter, search for a possible origin behind the ))ubes must be made. 

Infections secondary to visceral inflammation or to malignant 
tumors are not infrequent. A i)enign or malignant ulcer of the stomach 
may become adherent to the anterior wall. and. as the |)rocess of necrosis 
or digestion advances, the parietal wall itself will become invaded, 
followed by abscess and fistula. Death from starvation may follow 
persistence of a jejunal fistida. A malignant ulcer may engraft its 
tissue upon the walls of a secondary i)arietal abscess or fistula. Similar 
steps follow in the wake of tuberculosis and actinomycosis of the 
intestines, while foreign bodies penetrating the wall from within the 
intestinal tract may start a parietal infection. Acute secondary 
absce.s.ses must l)e laid open freely and drained. A fistula secondary to 
a benign gastric ulcer must bo dissected out and the originating lesion 
dealt with by inversion, excision, gastro-enterostomy. or other appro- 
priate measures. 

Cold, i. c., tuberculous abscesses of the parietes may originate in 
a lower dorsal or lumbar vertebra or in a rib, the pus burrowing forward 
at times to the linea alba, but usually pointing in the antero-lateral 
wall. In the same way a focus in one of the pelvi(! bones or in the hip 
may push forward to appear near Poupart’s ligament. Primary 
tuberculosis of one of the parietal aponeuroses is not very rare. 
Operation will disclose a local lesion which can usually be entirely 
dissected out in the latter case. 

TUMORS OF ABDOMINAL WALL. 

Various types of superficial connective-tissue tumors form here as 
elsewhere. N®vi may be found as small, harmless tumors, or they 
may spread over such extensive areas an to be beyond the reach of the 
knife, and threaten life. In those that cannot be excised, treatment by 
subcutaneous injections of boiling water is of value. 

Warnek has reported a unique case of angioma hypertrophicum 
occupying an entire section of the rectus, which was successfully excised. 
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Simple papilloma, not of the umbilicus, is occasionally found. It 
may l)e radically excised. 

Fibroma molluscum, either localized in the wall or as a manifes- 
tation of a general skin lesion, appears as a soft, painless, non-adherent 
tumor, slow in growth. As the tumor develops it becomes pedunculated 
and may attain great size. The pedicle is richly supplied with vessels, 
and, as those tumors tend to degenerate and become sarcomatous, they 
should 1)0 excised in the early stages. 

Cutaneous sarcomata may appear as a malignant degeneration 
in benign growths, or they may l)e part of a general sarcomatosis. The 
prognosis is bad, especially where there is pigmentation. When rapidly 
growing, they soon invade the underlying structures and the viscera. 
Karly excision rarely gives more than temporary relief. The x-ray, or 
Coley’s serum is justifiable, if only for palliation, especially when excision 
is not possible. The diagnosis is made by the recognition of diffuse, 
irregular nodules of rapid growth, emaciation, and the examination of 
an excised nodule. 

Sarcomatous degeneration of warts and moles is frequent enough, as 
shown by Keen, to emphasize the need for early excision. 

Lipomata are found in any one of the three strata of normal fat in 
the abdominal wall. The subperitoneal layer, both of the anterior and 
posterior walls, shows cpiite a predilection for the formation of these 
tumors. We may look for them in the anterior wall, where there is, 
physiologically, a marked mobility of the peritoneum, as about the 
l)ladder, and in the epigastric, inguinal, and femoral regions. In the 
flanks they originate near the erector spiiue muscles. 

The small lipomata, seen so frequently above the uml)ilicus, close to 
the median line, may precede or accompany a hernia, for which they 
are easily mistaken. Originating as they do, from the properitoneal 
layer, they appear and disappear like a hernia, and not infrequently 
are attended by colicky pain and distress. Their connection with the 
properitoneal fat may be cut off and their true origin be obscured. They 
emerge close to the median line, in the course of one of the small vessels. 
The tug upon the tumor draws the peritoneum forward, and an internal 
dimple is formed, which serves as the point of attack for a hernia, 
generally of the omentum. At one level we may find a small hernia 
with its preforming lipoma, while nearl)y \ve may find a simple fatty 
tumor, the forerunner of a future hernia. This combination of lipoma 
and hernia is apt to be found in patients with hernia elsewhere. Adult 
males suffer more commonly than othei’s, but general obesity apparently 
plays no causative r61e. Following injury a small lipoma that has 
perchance existed for some time may attract the sufferer’s attention, 
and the accident may be blamed as the cause of a true hernia, with the 
various physical and psychic symptoms. It may be necessary to explore 
surgically in order to determine the true pathologic condition. Accord- 
ing to Lothrop, how’ever, there is no recorded case where a single 
properitoneal lipoma has formed as a consequence of traumatism. 
Rarely the symptoms may be severe; in general they resemble those 
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which attend an epigastric hernia. Why a single fatty tumor in the 
epigastrium should exhibit such marked symptoms as pain, nausea, 
and vomiting, is not clear, but the fact is well established. As a rule, 
they rarely are larger than the finger-tip, while the lipomata elsewhere 
in the abdominal wall may grow very large. The diagnosis in the 
epigastric type is made by the presence of an impulse on coughing, 
partial or complete reduction, occasionally malnutrition from dis- 
turbance in the digestive functions, and neurasthenic stigmata. Else- 
where in the abdominal wall we find iis characteristics a tumor of slow 
growth, semi-fluctuating, absence of emaciation, barring, of course, 
the retroperitoneal lipomata, which will be considered later, dulness, 
or modified transmitted tympany. The large lipomata, especially with 
fibrous elements, may become malignant. Tliis applies mainly to the 
retroperitoneal types. 

These tumors must l)e differentiated from various intra-abdominal 
lesions that produce dyspeptic symptoms, from gummata. sarcomata, 
and the various cysts and fibromata. The tumors are best enucleated 
before they attain large bulk, the prognosis being good. In the epi- 
gastric type the pre.sence of a co-existing hernia must bo considered. 

Fibromata or the so-called desmoids of the abdominal wall are 
fairly common and important. Their place of origin is, for the most 
part, in the posterior sheath of the rectus, according to Olshausen. in 
ruptures which take place there during pregnancy. Rarely do we find 
them in the sheath of the oblupie muscles, or intimately connected 
with a l)one. In three-fifths of all ca.ses they arise in women during 
pregnancy, and therefore they are found in women usually between 
the ages of twenty-five and thirty-five, l)ut in men they are found at 
a later period of life, that is, thirty-five to fifty years of age. Occasion- 
ally a case is reported as congenital or in advanced life. 

Most tumors are .single, but at times they are multiple or they 
appear in succe.ssion in different locations. They have a predilection 
for the lower half of the abdomen, on the right side rather than on the 
left. Originally spherical, they may be pressed into various modified 
shapes by the mu.scular fibers through which they are forced, and thus 
we may find them oval, flattened, or even shaped like a collar button. 
Their rate of growth may be slow, or when coming during pregnancy, 
rapid. In the latter ca.se they may .shrink after parturition. The 
usual size is that of a walnut or an egg, although individual ca.ses are 
reported where they have reached an enormous size, the characteristics 
I)eing those of a fibromyxoma. 

Microscopically, we find them as pure fibromata or fibromata with 
cell infiltration. The presence of cellular elements with rapid growth, 
however, does not nece.ssarily establish malignancry. Nevertheless, 
the benign types may degenerate to malignant growths. Others may 
become calcareous or they may ulcerate. The typical tumors are hard 
and solid, with a firm capsule more or less adherent to the surrounding 
tissues. The knife creaks in cutting through the growth, and the cut 
surface has an aponeurotic-like appearance with a definite sheen. Others 
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will show evidences of hemorrhage, bijt they do not show signs of fatty 
degeneration. A diagnosis of sarcoma is easily ventured on the basis 
of cell aggregations, especially in the rapidly proliferating types where 
one finds round or spindle cells in considerable numbers. Occasionally, 
the clinical after-history is the only means of establishing a definite 
differential diagnosis. 

Fibromyxomatai and fibromyzosarcomata are types that are also 
found, but pure myxoma is said by Pfeiffer to have been reported but 
once. Even the so-called fibromyxosarcomata are not necessarily 
malignant. 

Although the majority of fibromata grow from the posterior sheath, 
they tend to push forward rather than backward. In the latter case 
it is difficult to differentiate them from intra-abdominal tumors. The 
diagnosis in the typical cases is not difficult. We find small, hard, 
well-defined tumors coming generally in child-bearing women, increasing 
with pregnancy and diminishing afterwards, causing only the slight 
discomfort that (tomes from pressure and the stretching of muscle fibers. 
They are generally superficial and can be moved laterally, but not up 
and down. Glandular involv^ement is not found except with ulceration. 
They must be distinguished from lipomata, cysts, collections of blood 
or pus, gummata, etc. The deep tumors pushing into the abdominal 
cavity can only be differentiated by operation. 

The treatment is surgical. As they increase during pregnancy it is 
better to remove them early. The large growths may require extensive 
dissections, even involving considerable areas of the abdominal wall 
when some form of plastic closure will be demanded. The immediate 
mortality should be small, but as much cannot be said of the late mor- 
tality. Pfeiffer found that in men about half died later with recurrence, 
while in women only about 10 per cent, so died. The recurrences 
usually came within a year, occasionally after longer intervals, and they 
were always local. On this basis we should emphasize the importance 
of early and complete removal when the tumors are small and appar- 
ently innocent. 

Myoma, independent of the round ligament, has been seen a few 
times, but its origin is obscure. 

Primary cancer of the abdominal wall is very rare and merits no 
special consideration here. Secondary cancer is more common and 
comes, usually, by extension from a malignant growth in some internal 
organ, such as the stomach. Sometimes a cancer of the wall may be 
ingrafted on a fistula wdii(rh has followed a spontaneous perforation of 
a gastric ulcer, but usually the invasion is direct from the gastric car- 
cinoma itself. In the inguinal regions malignant nodes infected from 
the pelvic viscera may invade the abdominal wall. The treatment is 
purely palliative. 

Echinococcus cysts are rarely found in the abdominal wall, as 
compared with other regions of the body. When present they will 
be found for the most part in the properitoneal space, betw^een the 
navel and the pubes (Treuberg). Madelung found them most commonly 
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in the lumbar region, iinil next about the umbilicus. According to 
Most, they take their origin from the sheaths of the vessels. Slow in 
growth, they show only slight pressure .symptoms, but if .secondarily 
infected, patients suffer from the pain, tenderness, and other .symptoms 
of sepsis, liecoming .septic ijiay break ilown, and di.schargc sponta- 
neously. The diagnosis is not ea.sy. A cystic tumor of slow growth, 
exteiuling perhaps over a .space of many years, the recognition of intra- 
abdominal cy.sts, if such exi.st, and slight general symptoms will suggest 
the possibility of a hydatid. Kxploratorv inci.sion with protection 
against soiling of the cavity, rather than aspiration, is to be urged. 
The treatment consists in complete extirpation of the .sac, if possible. 
Otherwise, incision and drainage, with a good chance of permanent cure, 
must be carried out. 

Actinomycosis of the abdominal wall is almost always .secondary 
to an infection of the intestinal canal. It is more commonly found in 
the region of the cecum. It may be found about the umbilicus or in 
the flanks. A tumor of slow growth, with irregular and uncertain 
boi'ilers .spreading over a considerable area, is characteristic. Involve- 
ment of the skin comes late, when the process advances and ulceration 
takes place. The fistulas that result resemble those of tuberculosis, 
but careful and repeated examination of the .secretions will reveal the 
characteristic fungi. Unless there is a .se(*ondarv iidection the neigh- 
boring lymph-nodes are not enlarged, but infection of the overlying 
wall easily takes place from the lumen of the intestine. 

The dUujnof<is is made from the history of an intra-alxlominal tumor, 
with symptoms of intestinal infection, late involvement of th(‘ abdominal 
wall, and, after the fistulous stage, the presence of a thin, dirty discharge 
containing the characteristic gray or yellow granules. 

The treatment consists in free incision or excision where ))o.ssible; 
the laying open and thorough curetting of all fistida* and infected area.s, 
and the local and internal admiiiLstration of iodin in .some form. 

To radically remove the .source of the infection may demand .serious 
or even unjustifiable operation. In such ca.ses a thorough cour.se of 
treatment with pota.ssium iodid, or with copper .salts, may be recpiired 
as a preliminary .step. 

DISEASES OF THE URACHUS. 

In early fetal life the urachus connects the bladder with the allantois. 
In normal cases, however, l)y the fifth month its lumen has become 
obliterated and its presence is represented by a fine cord. But like all 
transitory organs, it leaves debris in the process of retrogradation 
which may play a pathologic role later on. In the early stages, together 
with the urinary bladder, it is completely surrounded by peritoneum, 
which anteriorly forms a me.socyst. The pensistence of the latter will 
explain the intra-abdominal cysts of urachal origin. Furthermore, the 
lumen of the urachus may become obliterated only in part, and we will 
find various types of fi.stuIaR — tho.se which open through the umbilicus 
(external), others which open into the fundus of the bladder (internal), 
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or which open at both ends (complet^. If an intermediate portion 
fails to become obliterated we will fi^d small cysts which may never 
f^ive any (dinical evidence of their existence. The latter are quite 
common; large cysts are extremely rare. An incomplete fistula may 
become complete by the destruction of the blind end, or a retention 
cyst may become a fistula for the same reason. Jlecent investigations 
of Luschka, Wutz, and others show that some degree of patency is 
present in a very large percentage of cases. The opening into the 
bladder may be seen as a dimple or as a fine canal capable of being 
sounded. 

The structure of the urachus corresponds to that of the bladder; it 
lias a muscular and mucous wall in the center of which there may be 
remains of the primitive cavity. The mucous tissue on section recalls 
that of the liladder, and the longitudinal muscular fibers are continuous 
with the muscular fibers of the bladder. In the distended cysts these 
various layers may be more or less blended. In addition to the small, 
persistent remains of the central (;avity we may find diverticulie which 
become isolated from the central canal to form cysts. 

Larger central cysts may communicate with the bladder through 
a minute opening which may be seen through the cystoscope and entered 
with a sound. Where a cyst communicates with the bladder it is 
easily seen how an inflammation may extend upward. Cases have 
l)een reported in which urinary calculi have formed in the urachal canal, 
and the rare instances of the passage of biliary calculi from the bladder 
can be ex|)lained by the inflammatory rupture of a gall-bladder into 
a patent urachus which has acted as a passage for the gall-stones. It 
is also possil)le for a bladder to become infected through a complete 
urachal fistula. Urachal fistuhe. although congenital, may not become 
evident until long after birth, when they appear as a result of some 
inflammatory process in the abdominal wall, the bladder, or the urachal 
tube itself. Backward pressure of an over-distended bladder may break 
open the blind end of an incoinplete to form a complete fistula. Thus, 
we may see a sudden gush of urine from the um])ilicus after prolonged 
retention. Fistuhe are more common in males than in females and 
may be found at any time of life. 

Malignant tumors have rarely l)een reported as originating in the 
urachus. Large cxira- peritoneal cjfsts definitely originating in the 
urachus are rare. Delore and Cotte could find only 10 cases capable 
of confirmation. These tumors contain fluid that is pale yellow or 
brownish from hemorrhage, fibrin, or pus. If there is communication 
with the bladder, the contents may be ammoniacal. The cysts that 
become intraperitoneal because of the persisteiice of the mesocyst may 
attain enormous size. 

Diagnosis. — The diagnosis of minute cysts is rarely made because 
of the absence of symptoms. The external fistuhe are recognized by 
the discharge of thin, yellow, or bloody fluid, or of fluid containing 
urinary elements. Some internal fistuhe may be recognized hy the 
cystoscope, or by the presence of a tumor above the bladder that can 
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be emptied into the latter or<?an. At operation the cysts are recognized 
by their situation anterior to the peritoneunL and by the connection 
with the uraclial cord al)ove or below. The intra-abdominal cysts may 
be recognized by the pedicle-like connection with the anterior wall and 
the lack of association with the alxlominal viscera. Practically, a dif- 
ferential diagnosis is at times impossible. Encysted collections of 
peritoneal e.xiidate. se])tic or tuberculous, and adherent ovarian cysts 
have l)een tlescribed as urachal cysts. Tuberculosis of the urachus is 
so rare that the cases reported as such are much more likely to be 
encysted tuberculous peritonitis. 

Examination of the cyst wall will show the presence of characteristic 
mucous and muscular layers, and the absence of the glands of Lieberkiihn 
will differentiate such growths from those which originate in the vitelline 
canal. 

Treatment. -The treatment of the fistuhe or of the cysts is 
surgical. It is l)est to dissect out the cysts, if possible, to open or 
preferably to dissect out the fistulous canal, inverting the lower stunif) 
into the bladder. The intraperitoneal cyst is removed by clamping 
and ligating its j)ediclo. At times it may 1)0 ])ossil)le only to open and 
pack a fistulous tract after curetting away its lining membrane, allowing 
the wound to close l)y granulation. In the simpler, internal fistula', 
relief or cure may follow removal of urinary obstruction, that is. by 
circumcision, urethrotomy, prostatectomy, lithotomy, etc. It is a 
mistake to clo.se the uj)per end of a fi.stula and leave the lower end in 
direct communication with the bladder because of the liability of 
a secondary retrograde infection. 

diseases of the umbilicus. 

Fistula, Cysts. — Failure in the complete involution of the 
vitelline duct accounts for a number of interesting conditions found at 
the umbilicus. Where the lumen per.^^lsts throughout we find a fistula, 
varying in size from a minute canal that allows the escape of mucus or 
gas, to a wide tube from which the intestinal contents e.scape freely. 
If the inner portion n?mains patent we find the .^o-call(*d Meckel’s 
diverticulum. If the external and infernal openings are both closed 
a cyst lined with intestinal mucous membrane restdts, while if the inner 
end closes a blind fistula .secreting mucus and lined with mucous 
membrane is found. The latter form is often designated as an vntvro- 
teratoma. It must be differentiat(‘d from the persisting urachal fistula 
by the type of its lining mucous membrane. It also must be carefully 
distinguishefl from the granuloma that forms soon after separation of 
the umbilical cord, because its carele.s.s excision may open the peritoneal 
cavity, or even the underlying loop of intestine with which it originally 
communicated. The cysts that form are rare, but they occasionally 
attain considerable size. Tillmans and others have reported a cyst 
in this region containing a layer of gastric epithelium. 

The treatment of an enteroteratoma is either complete, and careful 
removal of its mucous membrane, with ligation of its base, or, what is 
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safer, a careful excision of the everted tissues and closure of the parietal 
iipeninf^, if this still persists. The liniiig wall of a cyst must be entirely 
removed to {prevent recurrence. It may be dissected out or destroyed 
with the sharp spoon or cautery, and allowed to close by granulation. 

As the (rom|)lete fistuhe are likely to l)e complicated by hernia, a 
careful dissecjtion, invagination of the intestinal end of the persistent 
duct, and herniotomy are recjuired. Acc;ess to the peritoneal cavity 
is best obtained by an incision below or to one side of the umbilicus. 
In this way the exact relation of the gut to the duct can be determined, 
and the intraperitorieal work can be carried on with the least danger of 
soiling th(» cavity. The minute fistulous tracts can l)e clo.sed by destruc- 
tion of their lining canal, operation for repair of the open ring being 
postponed until the child is better able to undergo an abdominal opera- 
tion. 

The hernias that form in connection with the vitelline duct will be 
treated in detail in the chapter on Hernia. 

The uml)ilicus, owing to the complex structures that enter into its 
formation, may be the seat of most varied pathologic lesions. 

Inflammation, due almost always to uncleanliness, to the 
retention of foreign })articles, sweat, or sei)aceous rnatcjrial, may cause 
most offensive abscesses and ulcerations. Infetaion may easily invade 
the neighboring su))cutaneous fat or the properitoneal tissues. Inspis- 
sated material may collect within its folds to form concretions. The 
tr(‘atm(int is by fnni incision, cleansing washes, or even excision. 
Fistula.' of most varied types are found here. Any of the internal 
viscera may discharge their contents through this, the thinnest portion 
of the abdominal wall. Thus we see biliary, urinary, fecal, and gastric 
fistuhe. Occasionally, a purulent or a tuberculous peritonitis may 
discliarge in this way. Abdomens tensely distended by ascitic accu- 
mulations may rupture at the umbilicus and discharge spontaneously. 
The treatment and prognosis of these fistuhe is (h^peiident upon their 
origin, the fistuhe themselves being purely subsidiary. 

Tumors. — The sim])lest form of tumor of the umbilicus is the 
(jmnuloma, found soon after separation of the cord. It appears as 
a bright red, fungus-like tumor, easily bleeding, usually sessile, or 
later pushing forth and becoming pedunculated. It is more or less 
bathed in ])us, and its surface must be distinguished as formed l)y 
granulation tissue and not by mucous membrane, in order that it may 
be differentiated from the enteroteratoma described above. Usually 
the size of a pea or bean, it may under chronic irritation form a tumor 
of consideral)le size. Sometimes the granuloma becomes covered with 
epidermis, and later it may appear as a harmless pedunculated tumor 
of the umbilicus. Granulomata should be cauterized or excised and 
the base kej)t clean with mild washes. 

Papillomata may be found here, sessile or pedunculated. Although 
primarily benign, they are lial>le to degenerate and become malignant, 
and for that reason should be excised early. They are usually found 
in the uncleanly. 
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Gumma at the umbilicus will be atteiuied by other specific lesions 
elsewhere. If ulceration and induration take place, it may be mistaken 
for a malignant growth. Horns are occasionally found here also. 

Of the connective-tissue tumoi*s sarcoma is the least rare. It is 
apt to come in women, remains local for some time, and can be radically 
removed if operateil upon early. 

\'on Winkel has collected a few eases of teleangiectatic myxo- 
sarcoma. 

Lipoma is rare. Myxoma luus been seen. 

It is not surprising that dermoids and atheromata should be found 
in this region. They may grow to a considerable size, requiring exten- 
sive dissection and plastic repair. If they become septic they are best 
opened and tlrained at a preliminary operation, and later excised. 

Epithelial growths may be found hero as elsewhere. With the 
typic, ulcerating base, they liecome rapidly foul and offensive, and 
are easily mistaken for an inflammatory ulcer. A papillomatous 
carcinoma may also form in the umbilicus, probably starting in the 
l)enign papilloma. 

According to Steinthal. there is a rapidly growing scirrhous form, 
which lireaks down slowly, and forms metastases in the mesentery and 
lymph nodes, while the two preceding types form metastases in the 
lymph nodes only. The prognosis of the various forms of carcinoma 
is not different than for those elsewhere in the body. 

More frequent than primary candnoma of the navel is the secondary 
form, originating in some one of the intra-abdominal organs, esi)ecially 
the stomach, intestine, or liver, or o<*casionally in the pelvis. (Con- 
tinuation direct or bytlie lymphatics from the internal growth explains 
the origin of these cases. The prognosis and treatment depend iqmii 
that of the organ primarily involved. 

MUSCULAR RUPTURES- 

Rupture of a parietal muscle may take place from external violence 
or spontaneously from sudden contraction, even in the healthy. (Com- 
plete tears are rare. The rectus is the favorite seat of rupture; rarely 
so, the obliques. 

Patients debilitated by tuphoid or other wasting disease can rupture 
a muscle by such slight exertion as sitting up in bed, (toughing, etc. 
The typhoid ruptures are quite prone to abscess formation. The 
symptoms are sudden sharp pain, local tenderness, and even vomiting. 
We may find a depression in the course of the fibers, and later, ecchy- 
mosis and swelling. Recovery is usually spontaneous, it being rarely 
necessary to resort to suture. A tender painful area may persist for 
a long period ami interfere with certain motions of the body. 

INJURIES OF THE ABDOMINAL VALL, CONTUSIONS, ETC 

The importance of injuries to the abdominal wall depends, in the 
main, on the damage inflicted upon the underlying viscera or upon 
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the peritoneal lininji;. Contusions, incised and lacerated wounds, 
limited to the wall itself, call for no special consideration here beyond 
the fact that intra-abdominal injury must always be considered, and 
any local treatment must necessarily be based on definite evidence that 
the injury is confined to the parietes. Wounds that destroy motor 
nerves or muscular continuity are liable to be followed by some degree 
of protrusion or tleforrnity. Burns of the abdominal wall are always 
serious, both primarily and secondarily. In the lattei- case deformity 
with curvature of tlie spine is a cause of late dis(?omfort and suffering. 
The infections* that follow injury have been considered above. 

That epigastric hernia may result from a blow or other injury to 
the wall, is accepted by some surgeons, but as stated in dealing with the 
lipomata of this region, Lothrop has been unable to find an authentic 
<iase of a hernia produced primarily by injury. In such ciuses where 
a hernia is observed after a strain, contusion, or similar injury, the 
hernial opening in all probaliility pre-existed. That protrusions may 
take place through subcutaneous lacerations of the parietal layers is 
true, Imt these are not hernias in the .strict sense of the word. Bilfinger 
(lesignates these as ^‘hernite on a traumatic ba.si.s.” Coley states of 
hernias in general that they are not caused or produced by trauma 
unless there is a direct, heavy force applied at the .site of rupture. On 
this basis extremely few examples of any type of hernia caused by 
injury to the abdomen have been recorded. As anything more than 
an indirect or .secondary causation, traumatism must be disregarded 
except in the rarest instances. 

Contusions. -In .severe contu.sions mu.scular attachments may be 
torn loose without visceral injury. Ki.sendrath has reported such a case 
that recovered after suture. 

.\.s indicated above, contiLsions and non-])enet rating wounds of the 
abdomen are important becau.se of the re.ndt on the intra-abdominal 
viscera. Such contusions come from lilunt injuries, from falls, from 
compression between heavy objects, and from a localized trauma 
inflicted upon a circumscribed area. The body, the wounding object, 
or both may be in motion. The typo of injury depends much upon the 
angle of impaedion, whether it be glancing, oblique, or direct. The 
tension of the belly muscles at the time of injury governs its effects. 

blow inflicted iqion an abdomen with tense, expectant muscles will 
do relatively much less damage than the same Vilow upon a lax abdomen. 
In fact, in the first instance, the force must l)e severe and crushing in 
order to injure the viscera. In elderly people with weak abdominal 
and visceral muscles, a very slight injury .suffices to produce a visceral 
rupture. Males between twenty and fifty years of age are most apt 
to re(;eive these severe injuries, while in females we find them during 
childhood. 

Patients with hernia or with the intestines firmly fixed by adhesions 
are predisposed to this type of lesion. In addition to the fact that 
visceral injuries may follow abdominal contusions, they may be pro- 
duced by falls from heights when the patient lands upright, the organs 
VOL. Ill — 47 
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being torn from their attachments or, very rarely, a loop of gut may be 
torn from its fixed attachment by a severe blow on the back, the patient 
generally, but not necessarily, falling forward upon the abdomen. 

Finally, it is possible that spontaneous rupture may attend a sudden 
exertion which increases intra-abdominal tension; in such instances 
one of the hollow organs is in all probability overdistended by gas on 
the proximal side of some form of constriction. 

Perez, in a long series of experiments on animals, showed that slight 
blows cause an ecchymosis of the gut; that less force is necessary with 
relaxed walls, and that the more circumscribed the force the greater 
the ilamage. 

A stomach or intestine distended with food, or the bladder with 
urine, is more easily ruptured than if empty. 

The usual sources of. injury are hoi*se kicks, blows from fragment. s 
of wood thrown by circular saws, blows from wagon poles, from fists, 
etc. ; crushing by wagon wheels or between heavy objects, felling blows 
by heavy objects like trees, casks, or embankments which do not crush 
the patient. A patient running and striking the abdomen against 
the corner of a table or a i)ost may suffer internal rupture. 

Tn direct blows the injury to the hollow organs is usually caused 
by compression between the striking object and some bone, as the si)ine 
or the ilium. Here we may find two lesions opposite to each other in 
the same coil of gut, and they may approximate the shape of the 
impinging object, such as the calk of a horseshoe, etc. Direct blows 
striking upon a coil distended with gas or fluid, especially if the con- 
tents are confined by any form of constriction, as in a hernia, above 
a stricture or rigid adhe.sions, will produce a rupture by thirsting from 
within. Oblique, and ocrcasionally direct blows, tear the gut by over- 
stretching it in its long axis, or they will tear it from its mesenteric 
attachment, or from a portion that is normally or pathologically fixed, 
the location of the injury depending in these cases somewhat on the 
angle of impaction. In diffuse impaction, as when the abdomen strikes 
a broad, flat .surface, the lesions may be caused by direct contusion, by 
bursting, or by the tearing of an attachment. In vertical falls and 
probably in Idows from behind, the heavy solid organs or the loaded 
intestine are forcibly torn from their attachments, the tear invading 
the lumen or not, as the ca.sc may be. The stomach is rarely ruptured 
by a force that would rupture the intestine. The lesser curvature is 
the place of choice and ruptures are most liable to be of the bursting 
type. 

The majority of ruptures come in the upper or lower, that is, the 
less movable portions of the small intestine. For the same reason the 
cecum and ascending colon are the usual seats of rupture in the large 
intestine. The free, rather than the mesenteric border, gives way. 

Ruptures may be single, multiple, partial, or mixed. Two complete 
tears may lie near each other with intervening healthy gut. Near 
a complete tear we may find incipient tears — thus, the mucous coat 
alone may be destroyed or, in bursting tears, the peritoneal coat. Con- 
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tusions or incomplete tears may be eventually as serious as complete 
tears. Complete tears, embracing the circumference of the gut area are 
usually found at the junction of a movable with a fixed portion. In 
the bursting types the different coats are unequally torn, the peritoneal 
suffering most. The edges of a contusion-rupture may be sharp, ragged, 
or everted. Hursting ruptures are usually slit-like. The infiltration 
and hemorrhagic area that extends beyond an opening may later become 
necrotic. Partial ruptures that appear harmless at the time of injury 
may break down at the end of days, or they may contract and form 
serious constrictions at the end of months or years. When only the 
inner coat is destroyed it may be passed in the stools at a later period. 

Contusions or tears of the mesentery may produce serious immediate 
hemorrhage, or later necrosis of the gut from interference with its 
blood supply. 

The intestinal contents may pour forth at once, especially if they 
are liquid, or this may be impeded by the eversion of the mucous mem- 
brane. A small tear will be temporarily sealed by adhesions, only to 
be reopened with the estalilishment of normal peristalsis, pressure from 
gases, etc. Gas escaping into the general cavity may modify the 
percussion note. If the gut empties into the extraperitoneal tissues, 
we may expect infection and emphysema of the cellular tissues. Peri- 
tonitis will follow injury to the intestines at once or after a longer 
period, varying with the type of injury. A tear involving only the 
inner coats may result in the [lassage of lilood at stools. Knough cases 
of appendicitis following injury have been reported to definitely estab-. 
lish the relation of cause and effect. 

Any of the solid organs may be ruptured, though less often than 
the intestine; the liver and spleen being more commonly injured than 
the pancreas or kidneys. An organ softened by disease is more easily 
torn than a normal one. The gall-bladder may be ruptured by severe 
contusion, and if the bile is sterile, the peritoneum proves itself very 
tolerant, sometimes allowing its presence for days or weeks. 

Hemorrhage or extravasation from the kidneys may be limited to 
the retroperitoneal tissue, or in case the overlying peritoneum is broken, 
it may pour forth into the general cavity. 

The pancreas is rarely injured. Dos ISantos has recently summarized 
the cases reported in literature, and shows that hemorrhage may take 
place into the retroperitoneal tissue or into the omental bursa; that fat 
necrosis may take place and occasionally will disappear spontaneously; 
that fistul®, scar contraction, or cysts may follow secondarily. When 
the contusion has been severe enough to produce necrosis of the abdom- 
inal wall we may find a hernial protrusion as a result. The diaphragm 
may be ruptured, allowing the intestines to herniate into the pleural 
cavity. The liladder may be torn into the general cavity or into the 
perivesiial tissues, and, in case of crushing injuries, we will usually find 
a concomitant fracture of the pelvis. Any of the larger parietal or 
intra-abdominal vessels may be ruptured, followed by severe or fatal 
hemorrhage or aneurysm. Rarely openings may be formed in the 
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omentum or mesentery, through which the gut may protrude and 
become strangulated. 

Symptoms. — The symptoms in contusion of the abdomen are shock, 
vomiting, shallow thoracic respiration, pain, and rapid pulse. These 
may all be present in contusions with existing visceral injury and in 
contusions without visceral injury. It is often absolutely impossible 
to determine in the early period following trauma, at the time when 
surgical interference is iiulispensable. whether an abdominal organ is 
seriously damaged or not without deliberately exploring the abdomen. 
Bottomlev, analyzing an equal number of cases with and without 
undoubted visceral injury, found that shock, pain, and vomiting varied 
in iiulividuals in the early hours after injury. If vomiting persisted or 
recurred after a temporary cessation it should be regarded as serious 
evidence. Definite conclusions with regard to shock cannot be drawn. 
So may it be said of muscular spasm and tenderness. If these come 
late we may infer that the lesion is serious. According to (’rile, the 
solar plexus may be disregarded as a factor in the various phenomena 
that attend abdominal contusion.s. The symptoms are rather the 
result of the trauma on the heart and its nervous mechanism. 

According to Bottomlev, there is no sign or combination of signs 
sufficiently constant to indicate the nature of the injury or to serve 
as a basis for diagnosis. Exploration is the only definite means that 
we have for making a diagnosis in .sea.son for effective treatment. To 
wait for definite intra peritoneal signs is to wait too long, and we must 
not be deceived into a false security by an im})rovement in the early 
symptoms. This may come with reaction from shock even in the 
worst types of injury, and it should not lead us to hesitate in advising 
exploration. Le C’onte lays stress on the facial expression and on deep 
radiating pain. Immediate vomiting is not necessarily significant as 
regards internal injury, but if it persistently recurs, it is of the greatest 
significance. An increasing spasm and tenderness most surely point 
to peritoneal infection. If not limited to the point of contusion in the 
early .stages, .Maucdaire and Roger believe that it is very significant of 
grave le.sions. To depend upon the extent of liver dulness and evidences 
of fluid in the flanks is a waste of valuable time. Perez lays great stress 
on the value of continuous superficial and rapid respiration. An 
increasing pulse rate is an important sign, but in hemorrhage without 
extravasation of intestinal contents it must be again emphasized that 
for several hours a slow pulse may attend an abdomen full of blood, 
after whi(?h a sudden and .serious collapse takes place, especially if 
the cavit}' is opened. 

In partial rupture of the intestine the early symptoms are similar 
to those that attend a severe contusion. These may subside for the 
most part, except that moderate local pain and tenderness will persist. 
Later, if the necrosis is complete, there will be a sudden outburst of 
peritonitic symptoms due to the intestinal extravasation. If the 
necrosis is confined to the inner coats we may expect early tenderness 
and melena, with symptoms of obstruction after a space of months 
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or years. In traumatic hernia through the diaphragm we may expect 
tympany in the pleural cavity, signs of intestinal strangulation, rapid 
respiration, hiccough, etc. In rupture of the bladder there is pain and 
tenderness, evidence of fluid in the abdominal cavity, and blood with 
insufficient urine obtained by catheter. 

The mortality in a severe injury of the intestines under expectant 
treatment is almost 100 per cent. 

Severe injuries of the solid organs are almost always fatal from 
hemorrhage, abscess, or extravasation. Slight parenchymal ruptures 
may heal spontaneously with the formation of extensive adhesions. 
Slighter injuries may ultimately cause death by the formation of con- 
strictions, adhesions, etc. Simple contusions, if severe but without 
visceral lesion, may cause death by shock. Visceral ecchymoses may 
result in thrombosis, local necrosis, and infection. It is very doubtful 
if (!ontusions are followed by malignant degeneration. The retro- 
peritoneal sai’comata may be started in this way, but that cancer of 
the intestine and stomach may be secondary to acute traumatism is 
extremely doubtful. 

Treatment.- -The treatment, as indicated above, is surgical, best 
within a few hours after the receipt of injury. In ease of the least doubt 
an aseptic exploration is vastly safer than delay until definite evidences 
of damage are forthcoming. The external signs of injury, especially 
in diffuse blows, may be wanting; if, on the other hand, there are 
superficial marks of contusion, it is wise to explore in that neighborhood, 
wherever it may be. Intestinal suture or resection, suture or packing 
of the rent in a solid organ, splenectomy, nephrectomy, partial excision 
of the liver, pamueas, or kidney may be called for. In closing intestinal 
rents it is well to excise rough edges or contused areas to prevent 
secondary necrosis. Discolored areas in the gut must be treated as 
possible areas of necrosis. Wide excisions may be called for in injuries 
to the mesentery. Rupture of the diaphragm calls for laparotomy, 
thoracotomy, or lioth, with i eduction of the viscera and suture of the 
rent. A rent in the bladder may be closed in layers, or, if extraperi- 
toneal, it may be necessary to drain both the bladder and the infiltrated 
tissues. 

Penetrating Wounds. — Penetrating wounds of the abdomen may 
be divided roughly into three classes: stab, gunshot, and impaling 
wounds. It is safer to regard every penetrating as a perforating wound 
as far as treatment is concerned. 

Stab wounds are less serious in the upper than in the lower abdomen. 
In about 50 per cent, of penetrating stab wounds there is prolapse of 
the omentum or, more rarely, of the small intestine. It may come at 
once after injury or it may be caused V)y coughing, vomiting, or strain- 
ing. A large majority of stab wounds are less than 4 cm. in length, 
and Finkelstein has shown that in about 60 per cent, of cases the 
internal organs escape injury. The liver, intestine, diaphragm, stom- 
ach, and spleen were injured in his cases in that order of frequency. 
Death from hemorrhage or peritonitis is to be feared most. There is 
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no way of telling; from outside appearances or from j^eneral symptoms 
the amount of internal damaji:e done. Blood in the vomitus, urine, or 
stools is an important indication if present. The safest treatment for 
a stab wound that penetrates, or which is suspected of j)eiietration, is 
early careful exploration. 

Gunshot wounds an more serious, and the mortality, especially in 
civil life, is greater than in stab wounds, in the former case it being at 
least 70 per cent., in the latter about 25 per cent, (hinshot wounds 
are more likely to involve the intestine and to be multi|)le. Wounds 
from in front are bss serious than those from the side. The size of the 
wound does not determine the size of the bullet necessarily, the question 
of the angle of im[)action and the buivting force being factors in this 
respect. The mortality in modern war is less than in civil life. Treve’.s 
estimate of 40 ])er cent, mortality without operation in the Jh)er War 
is probably too low. as it <loes not take into account those who died in 
the field or during transportation to the ho.spital. About 00 j)er cent, 
of gunshot wounds ])erf()rate .^ome organ or organs, a good half b(»ing 
ot the intestinal tract, ('lo.sure of an opening by mucous membrane 
is rare, there being almost always .‘-ome esca)>e of the intestinal contents. 
Wounds in the up])er abdomen, whether stab or gunshot, are less to 
be feared than in the lower abdomen. The experience at the (liarity 
Ho.spital. New Orleans, according to Fenner, shows that wounds in 
the former region may be treated more con.servatively if there is good 
evidence of no active intra-abdominal injury. F.ven in time of war 
there are no data that <letermine that immediate surgical treatment 
under proper condiiions, were such conditions obtainable, is not better 
in the long run than conservative treatment. Lacking proper con- 
ditions. however, it is probably .safer to carry out conservatism than Xn 
un<lertake radical .steps in the pre.'^ence of dirt, insufficient surgical and 
nursing care, etc. Rodman maintains that immediate o|)eration should 
be done if a competent abdominal surgeon and a.septic surroundings 
are availal)le. I)ut on the battlefield or under similar conditions in civil 
life he would take his chances without c)p(»ration, relying upon al)sten- 
tion from food and drink anfl the use ()f ojnum. 

That penetrating wounds of the gastro-intestinal tract do heal 
spontaneously, especially in the upper sc»gmeiits, if empty at time of 
injury, is well recognized, but under favorable surgical surroundings 
no one at the present time could as.sert that the chances were not 
greatly improved by timely operative interference. 44ie interval of 
time that elapsevs between injury and intervention bears a most impor- 
tant relation to the j)rognosis. Of over 700 ca.ses coll(»cted by Siegel, 
the mortality varied from 15 per cent, in those operated upon within 
the lirst four hours, to 87 per cent, where oj)eration was delayed beyond 
twelve hours after injury. Hemorrhage and peritonitis are the main 
caiLses of death, neither of which brooks delay. Bullet wounds usually 
perforate both walls of the hollow viscera; stab wounds may do so. In 
either case carefid searcih should be made with this possibility in view. 

A bullet s track through the soft abdominal organs may be most erratic. 
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niul no definite (lonelusions ean be drawn from the line of its course 
through the pariotes. Marly favorable symptoms after a gunshot 
wound may be followed by sudden fatal collapse due to gangrene that 
residts from a contused gut, mesentery, or solid organ. 

Treatment, -iiepair of gastric or intestinal wounds by suture or 
excision will be called for. Rarely will enterostomy Ije necessary. 
Wounds of the solid organs may be sutured or packed or the organ in 
])art or whoh* may demand excision. Mesenteric wounds may require 
intestinal resection. Wounds of the bladder may require suture or 
partial excision with perineal drainage. Ureteral wounds may 
require nephrectomy. It is .safer, as a rule, to drain an al>domen after 
gunshot wounds, if only for a few days, as the amount of infectious 
material that is transported with the missile or that escapes at time 
of perforation cannot be estimated, and often cannot l)e properly 
removed at tlie o|)eration. 

Imjmlhuj wounds are generally the re.sult of a fall upon the end of 
a stake or pic^ket, which enters by the perineal region. It may traverse 
tlie parietes lengthwise without penetrating the peritoneum, or the 
latter may be punctured at any place in its cour.se, even in the upper 
alxlomen. When ])enetration takes place there will usually follow 
a prolapse of the viscera, and the latter may i)e injured by direct com- 
pre.ssion betwecui the impaling object and the l)onv walls or by forced 
traction from tlieir attachments. Kxploration must be carried to the 
utmost limits of the wound, lest a penetration be overlooked. If only 
the ])ari(Ual wall is injured the tract must be thoroughly cleansed and 
drain(»d with a fair cliaiice of success. If the cavity is entered, the 
prognosis depcuids on the nature and extent of the visceral injury. Xot 
infrequently the scrotum and its contents are severely mutilated. 
Similar wounds occasionally result from the horns of cattle. 

Perforating wounds of the viscera may take place from within 
by the pa.ssage of sharp olqects, such as bones, nails, pins, etc., or b\^ 
forcible puncture with instruments or foreign Ixxlies passed into the 
stomach, bladder, uterus, or rectum. In the former case the perforation 
may be gradual and productive of slight symptoms, as when needles 
penetrate the parietes from the stomach or intestine. At other times 
a parietal abscess followeil by a tistida may be caused by infection from 
the lumen of tlu* gut, or a severe or fatal peritonitis may be started by 
the penetrating object. In any case an exploration is the only rational 
treatment. The diagnosis may be impossible without operation. In 
sus|)ected cases the a -ray may demonstrate the presence of foreign 
bodies. 
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SURGERY OF THE PERITONEUM AND THE RETRO- 
PERITONEAL SPACE. 

By John C. Munro, M. D., 

ANATOMY OF THE PERITONEUM. 

The peritoneal cavity extends from the under surface of the dia- 
phrajijm al)ove to the pelvic floor below, l)eing hounded laterally by the 
parietes. It contains the various viscera, all in more or less intimate 
relation with the peritoneal lining. Some, like the liver, are held in com- 
parative fixation by short reduplications of the peritoneum and sub- 
peritoneal tissues. Others, like the pancreas and terminal portions of 
the duodenum, are held in place against the posterior wall by the sweep 
of i)eritoneum that stretches over their anterior surface. Others, like the 
kidneys, have a thick layer of fat and connective tissue imposed between 
the overlying peritoneum and themselves. Still others are, so to speak, 
swung more or less freely in peritoneal folds. The latter are classed 
as intraperitoneal organs, a term that is convenient clinically, but 
which is anatomically incorrect. The}" are intra-abdominal organs, but, 
strictly speaking, retroperitoneal and not intraperitoneal. Such are the 
stomach, intestines (major portion), spleen, and female pelvic organs. 
The total area of the peritoneal lining nearly equals that of the skin. 

The peritoneum itself secretes a colorless fluid sufficient in normal 
conditions to lubricate the many surfaces of the intestines and other 
viscera. Under conditions of irritation or of inflammation this fluid 
may be secreted rapidly to the amount of many pints, and, as will be 
seen when (‘onsiilering i^eritonitis, the character of the fluid rapidly 
changes from a clear serum to a cloudy, fibrinous, purulent, bloody, or 
chylous exudate, more than one type being present in most cases. 
Equal to the ability of the peritoneum to secrete fluid is its ability to 
absorb fluid and minute foreign particles. Most of this absorption 
takes place in the upper peritoneal surfaces (diaphragm and omentum), 
a fact that is of great value in the treatment of infections of the peri- 
toneal cavity by position, rapid and fatal absorption of toxic products 
taking place when the upper portion of the cavity is bathed in septic 
intra-abdominal fluids, while relatively insignificant absorption takes 
place in similar cases if the patient is placed with the head and trunk ele- 
vated (so-called Fowler^s position, see Fig. 386) or in the sitting position. 

The lymphatics of the abdomen in relation to the individual organs 
are most important, and they must be considered in detail in the chap- 
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ters dealing with the various visceral diseases. A full account may be 
found in Poirier and runco’s “ Lymphatics.” In a general way, it will 
be necessary to consider here only the various groups of lymph nodes. 
In the pelvis there are three main paravascular groups, located alongside 
the iliac vessels as high as the aortic bifunration. These glands, roughly 
speaking, are supplied from the superficial inguinal region, the external 
genitals, liladder, j)rostate, seminal vesicles, and uterus; from the deep 
uml)ilical and, to some extent, from the hemorrhoidal region. In 
addition to these glands, we may find a few along the (*ourse of the deep 
epigastric and the circumflex iliac arteries. Above the bifurcation of 
the aorta we find the abdomino-aortic glands, twenty or thirty in 
numl)er, grouped around the aorta. These glands lie in the path of 
the lymphatic current coming from the pelvic glands, and receive* in 
addition lymph from the alHlominal muscles, the testis, ovary and 
uterus, kidney, and adrenal. The lymph from the genital organs pa.-ses 
to the glands lying anteiior to the vena cava. The chain of glands 
lying close to and anterior to the aorta tend to group themselves about 
the three main visceral trunks and receive their supply from the cor- 
respon^ling viscera (intestine, stomach, liver, pancreas, and spleen*. 
In addition, there are glands scattered throughout the mesentery, 
while along the celiac branches there are glands connected with the 
coronary, the splenic, and the hepatic vessels. Each one of these groups 
should be studied in detail. Posterior to the aorta are a few glands 
which Poirier and ('unco designate as fresh relay interposed betwecui 
the preceding groups and the receptaculum chyli.” 

In the course of develoj)ment of the abdominal viscera various folds 
and fossa* are formed, the ])ossible seat of internal hernia*. The nomen- 
clature of their fossie is at the present time very confusing and complex, 
so that no attempt can be made here to settle so intricate a ])roblem. 
In all clas.sifications, however, it should be borne in mind that numerous 
peritoneal anomalies are constantly seen by the surgeon at operation, 
anomalies that are undoubtedly congenital and not pathologic. Until 
these anomalies can be more thoroughly studied it will be best for the 
operating surgeon to consider the locations only in general, regarding 
slight variations as variations that are consistent with any develop- 
mental anomaly. To Moynihan^s ‘‘ Treatise on Retro])oritoneal 
Hernia,^ ^ I am indel)ted for the main points. First of all, there are 
folds and fossa* in the region of the duodenojejunal junction, and 
whether to one or another side of the gut, this is the most common 
location for retroperitoneal hernia. Then we find folds and fossic of 
various types in the ileocecad region which serve as portals for hernia*. 
An intersigmoid fos.sa seen to the left and below the sigmoid mesocolon, 
as well as the foramen of Winslow, may allow the gut to escai)e into a 
ret roperit oneal poc ket . 

Views on the sensibility of the 'peritoneum in various regions differ 
greatly among observers. Lennander, after long and careful experi- 
mental observations, has shown that the parietal peritoneum is very 
sensitive, but that the peritoneum of the stomach, mesentery, great 



TUMORS OF THE PERITONEUM. 


747 


omentum, anterior portion of the liver, f^all-bladder, urinary bladder, 
uterus, ovary, and intestine, is eomffletely insensitive for ail operative 
attack. Moreover, the peritoneal rej^ions which lack feeling in health, 
lack it equally when inflamed. Previous to this, Cushing had shown 
that portions of the peritoneum insensitive in health are also insensitive 
when inflamed. To gain anatomic light on this problem, Uamstrom 
has recently conducted elaborate dissetdions, and has shown that the 
intercostal and lumliar nerves supply the anterior parietal peritoneum. 
The nerves ramify repeatedly in the peritoneum, and pass upward, 
downward, and laterally, whereby net and loop formations are found 
in the subserosa as well as in the sero.sa. His researches show, moreover, 
that the phrenic nerve has nothing to do with the innervation of the 
anterior wall, the intcrcostals supplying not only the anterior wall but 
also the portion of the diaphragm along the costal margin. 

TUMORS OF THE PERITONEUM. 

Tumors of any type, that start ])rimarily in the peritoneum, are 
veiy rare. Benign tumors are found most commonly in the mesentery 
or the omentum, and many of these, as a matter of fact, originate in the 
underlying tissues. Kchinococcus is rare. It is seen as solitary cysts, 
generally in the omentum or mesentery, and being free to expand, it 
may form a large tumor. When se(*ondary it is found as small, diffuse, 
and multiple cysts, fapoma, appearing as the pure type, as fibro- 
liporna or with myxomatous degeneration, is rare. When appearing 
in the mesentery or omentum it is probable that the origin is retro- 
peritoneal. Coming in the anterior wall, lipomata start in the tissues 
adjacent to the i)eritoneum, pushing the latter ahead and forming 
tumors of considerable size. The fibrous types, as elsewhere, tend to 
degenerate to malignant growths. Sometimes they contain chalky 
deposits. Fibromata may appear as small })rojecting nodules on the 
gut or on the parietes, rarely attaining any important size. 

(UfMic tumors are more common than solid tumors, and are seen in 
the mesentery and omentum. The simplest are the blood cysts which 
may come from trauma, from hemorrhage into a pre-existing cyst, or 
from hemorrhage into a softened, solid tumor. Chylous, dermoid, or 
serous cysts tive retroperitoneal in origin and are considered elsewhere. 
Rarely may an encapsulated abscess form a cyst. Angiomata and 
enchondromata are very rare. 

The symptoms of benign tumors are secondary to the mechanical 
effects, varying with their size, location, etc. The diagnosis is difficult. 
The association of digestive disturbances with a tumor that feels solid 
or cystic is the first stej) in determining their nature. Mesenteric 
cysts lie on the right and below the umbilicus, unless they are situated 
in the mesentery of the upper jejunum or in that of the sigmoid, when 
they will lie above the umbilicus, or below, and to the left respectively. 
Their nature and location can be determined definitely only on explor- 
atory laparotomy. 
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Malignant tumors of the peritoneum are very rarely primary. The 
secondary tumors arise by direct invasion or by metastasis. Cancer of 
the stomach is the most fre<iuent source, but the primary growth may 
be in such organs as the gall-l)ladder, rectum, uterus, breast, etc. 
Peritoneal carcinoma may appear as part of an acute gcmeral carcinosis, 
when it is manifested by miliary nodules, which may b(‘ mistaken for 
tuberculous nodules. The former, however, are larger, less translucent, 
lighter in tint, and without caseation. The tendency of the infected 
areas is to form adhesions and to contract. We rarcdy see a dry peri- 
toneum in these cases, an exudate varying from a clear y(41ow to a 
bright red (hemorrhagic) color being much mon* common. A purulent 
exudate indicates some form of secondary infection: some writcus have 
reported exudates that were chylous. An exudate may be encai)sulated, 
but this has rarely been observed in my own experience. I'he clini(*al 
picture of a carcinomatous peritonitis is so much like that of a tuber- 
culous peritonitis that it may be diflicult to distinguish between the 
two. The disturbances in the visceral functions, the ttiniors palpable 
on examination, meteorism, vomiting, evidences of free fluid, etc., are 
common to both diseases. In tuberculosis. howevcM*. there is very 
constantly some irregularity in temperature, which is com])arativ(dy 
rare in carcifioma, although in the latter we may find some fever in 
both the general carcinosis types as w(41 as in the secondary infections. 
Cancer is more apt to occur after puberty and cachexia is apparent 
early in its course. In exceptional instances an acute can*inoinatous 
invasion may simulate an acute* infectious elisease with its fev(*r, d(‘lirium. 
and rapid onset. The recognition of a primary malignant focus or of 
a characteristic adenitis will materially aid us in determining the 
presence of peritoneal carcinoma. A rapid accumulation of fluid after 
paracent(?sis is strong evidence of malignancy. 

The trmtmeni is symptomatic. Very rarely can a localized tumor 
be removed, and removal is almost sure to be followed l)y recurrence. 

Sarcomata of various types have been reported as commencing 
primarily in the peritoneum. When starting in the omentum or 
mesentery, the tumor may grow to largo siz(\ Tillmanns mentions 
endotheliomata that arise from a proliferation of the endothelial cc»lls 
of the lymphatic vessels and of the peritoneum it.self. They may 
appear as multiple bands, with nodules, frequently medullary in type. 
The treatment here is symptomatic, as in carcinoma. 

TUBERCULOUS PERITONITIS- 

This form of infection is found at any period of life, more commonly 
before the age of forty, most commonly between thirty and forty. Both 
sexes are affected about eciually, post-mortem data giving a prepon- 
derance to the male sex, operative statistics to the female sex. There 
is apparently some association with concurrent cirrhosis of the liver, 
but whether as cause or effect is not definitely established. The spleen 
is apt to be enlarged. 
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The focus of ori^^in may be near or remote in the lymph nodes, 
bones, intestines, etc. Cases in which the disease starts primarily 
in the peritoneum are so rare that one must question the accuracy of 
ol)Scrvation. 

As the tubercle bacillus exists only in livin^^ tissue it does not often 
destroy its host, the processes which terminate life, according to Mayo, 
being largely secondary infections. Tul>erculosis of the intestinal 
tract, either primary or secondary, and tuberculosis of the genital tract, 
especially tins Fallopiiin tubes, account for a considerable share of the 
cases se(Mi on the operating tabhj. Mayo, in a large experience, found 
that many cases temporarily benefited by drainage relapsed because 
of a focus in one or both tubes that actively persi ted. In some, 
removal of the Huid allowed the open tube to collapse and to institute 
a natural (Uire by delimiting adhesions, obliterations, and scar forma- 
tion. If, however, the infecting focus, such as a tube, an appendix, 
cecum, or mesenteric node coid<l be eliminatecl at operation, the per- 
manent results wo dd be much better. In other words, if a persistent 
reinfection of the ])eritoneum from a definite focus could be prevented 
spontaneously by adhesion or .scar formation or, best of all, by entire 
excision, a good chance of radical cure could be obtained. Kven where 
focal excision is attended by the temporaiy persistence of an effitsion, 
reinfection of the peritoiuMim does not necessarily follow. Xery rarely 
a peritonitis may coiik! from the .spontaneous perforation of an inte.stinal 
ulcer or from a perforation caiLsed by straining, vomiting, or pa.ssage 
of foreign bodies. 

Ob.servation at operations has .shown that the peritoneal infection 
is most marked near the seat of origin. In some the focus cannot be 
determined; it is probably in some remote organ, such as a bronchial 
lymph node. 

i\iber(udou.s peritonitis may present many appearances, frequently 
the same patient exhibiting .several types. In the acute miliary form, 
in which the t)eritoneal involvement is I)ut a part of a general infection, 
we may find diffu.se miliary tubercles with or without manifest signs of 
inflammation. There may or may not l)e an exudate. The disease is 
rapidly fatal and is rarely .seen by the o})erating surgeon. Of the local 
forms which are more or le.ss suitable for surgical interference, we find 
the ascitic, (acute or chronic), the fibrous, ami the ulcerative types. The 
ascitic, whi(^h ma\ be complicated with the other forms, is characterized 
by fluid, often in large amounts. At the same time there will be areas 
covered by tubenfles of varying .size ami by fibrin; elsewhere we may 
find areas of thickened vacularized peritoneum which tend to form 
adhesions. In advanced cases the process at some portion may have 
gone on to a formation of ulcers, abscesses, or fistuhe. 

In the typic cases of circumscribed tuberculosis, such as is found 
originating in a Fallopian tube or in the appendix, we will find extending 
outward in varying degree small tubercles scattered about the adjacent 
peritoneum. It is difficult or impossil)le to find the bacilli in the fluid 
exudate and it may be difficult to detect them in the tubercles. 
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Wunderlich, in an analysis of 500 cases, found that 68 per cent, 
were of the exudate type, 27 per cent, were fibro-adhesive, and only 
4 per cent, suppurative. 

Diagnosis. — The diagnosis in many cases is easy. As a rule we 
find slight pain, moderate diarrhea where not dependent on intestinal 
ulcers, moderate fever (though its absence has been noted not infn^- 
quently), loss of weight aiul strength, occasionally pigmentation of 
the skin. The presence of fiuiil, free or encapsulated, is to be expected 
in a majority of cases. In the fibrinous and localized types there will 
be found masses varying in size from small nodules, single or multiple, 
to enormous cyst-like or solid irregular tumors. These mas.ses are 
usually more or less teiuler. Abnormal areas of dulness and flatness 
will be found, according to the size and location of these masses of 
adhesions, which are very rarely movable. In the ascitic forms the 
area of tympany, according to Thomayer. is more widely distributed 
on the right side than in other asciti<* diseases except cancer, because 
in the infection and retraction of the mesentery l)y the tuben*ulous (or 
carcinomatous) process the small intestines are drawn more to the 
right than to tlie left side of the abdomen, owing to the oblupie insert imi 
of the mesentery. This sign, however, is of us(» only in restricted types. 
When the omentum becomes infiltrated and contracted, as so fre(|uently 
happens, it may be felt as a nodular transverse cord-like tumor. In 
ca.ses with much fluid this tumor can be fcdt in l>alloltement. In yet 
other ca.ses, with very little fluid, but with adhesions not sufficient to 
form tumors, the abdomen pre.sents an inela.stic. boggy feeling, with 
obscure definition of the deeper landmarks. As in other tuberculous 
affections, leukocytosis is usually ab.sent. 

It is important to make a differential diagnosis between tuberculous 
peritonitis and many other intra-abdominul lesions. ri(‘ers or carci- 
noma of the stomach, infections of the gall-bladder, kidneys, and p<dvic 
viscera may simulate this form of peritonitis. Diffuse intra-al)dominal 
cancer of varied origin and with a.^cites usually ari.^e.s after middle 
life, (’irrhosis of the liver, with .serous exudate, is not rarely misinter- 
preted, and as a cirrhotic liver accompanies? tul)erculous peritonitis in 
a small proportion of cases, the evidence of hepatic trouble at operation 
should .sugge.st the po.^sibility of an a<*com])anying tuberculo.sis. Tlu* 
a.scites that is found in girls at puberty and in the infectious diseases 
of childhood may be mistaken for a tuberculous ascites. So, alsc), the 
so-called idiopathic peritonitis of uncertain origin must l)e considered 
here. The presence of a tuberculous focus elsewhere in the body will 
argue in favor f)f this lesion in the abdomen. The reaction to tuberculin 
Is too open to error to be of value except in a small i)roportion of ca.ses. 
Animal inoculation requires too long delay and, for that matter, the 
risk to the patient from a.spiration is greater than the risk of an aseptic 
exploration. 

The onset i.s usually slow, but occa.sionally it may be acute and the 
condition be mistaken for one of the acute pyogenic infections of the 
abdomen. In the chronic types the patient loses strength and appetite, 
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notices enlargement of the al>domen, and in the presence of fever, the 
case may be regarded as one of mild typhoid. In the cases that pro- 
gress steadily to ulceration and pus formation the course is rapidly fatal. 
Patients with the milder exudative types under proper medical, surgical, 
or (;oml)incd treatment may live as invalids for months or even years, 
with a good chance of permanent recovery. 

Treatment. — The treatment in the acute miliary, the ulcerative, 
and the dry, fibrinous types, is essentially non-surgical. In the exuda- 
tive and encysted types it is both medical and surgical. Under proper 
climatic treatment a good share of the simpler types are curabU?. 
Fenger has stated that 50 per cent, of all easels are curable under medical 
treatment, but this is often at the expense of much time, invalidism, 
and money, and he failed to realize that of the remaining 50 per cent, 
not (uirable medically, proliably one-half could be materially benefited 
or cured by operation. Ochsner has wisely advised medical treatment 
at the outset of this disease in general. If progress is not favorable and 
steady, surgery should be called upon, especially when the infection is, 
to all intents, confined to the abdomen. 

The m(ire evacuation of serum from the cavity has undoubtedly 
brought about permanent (aire in many instances. This may be 
explained in cases starting from tubal infection by the collapse and 
attendant atlhesion of the open end of tlie tube, allowing the infection 
to localize itself, and preventing a continuous reinfection of the perito- 
neal cavity. Mayo has shown that such castes develop a local, nodular 
tuberculosis of the tuix'-end, which can l)e detected i)y palpation or at 
a second operation, but which was not present at the first drainage 
operation. This j)robably accounts for a c(a*tain ])roportion of surgical 
<*ures. Other cures are explained in various ways: by a slow dropsic^al 
degeneration of the epithelial cells, by a venous liyperemia, by the for- 
mation of opsonins, etc. Wliatever the theoretic explanation, it seems 
pretty conclusive that a removal of the infecting focus, whether in the 
tube, the appendix or cecum, mesenteric nodes or intestinal ulcerations, 
is a long step in the right direction for permanent cure by operation. 
Where such a radical stej^ is not advisable, evacuation of the fluid col- 
lections augments the effects of the climatic and medical treatment that 
must be carried on in any case. The milder, favoi'able cases can be 
undoubtedly cured medically. It is worth considering seriously whether 
this good outcome may not l)e hastened and rendered safer and surer 
by timely surgical interference. To delay favorable cases that do not 
yield to medical therapy until the conglomerate* adhesive, or ulcerating 
(conditions are established, is to throw upon surgery one of the most 
difficult and often hopeless tasks. 

licaccumulation of fluid is not necessarily a contra-indication to 
repeated operation, but it is in these cases that the experience of the 
Mayos has shown the wisdom of recognizing and eliminating the local 
focus. 

Hose investigated a considerable number of cases treated medically, 
and found that although temporarily benefited, they, for the most part, 
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eventually succumbed, only one-third remaining; permanently cured. 
If we grant that too few eases of radical operation have passed the five- 
year limit to give comparative data, we must nevertheless be willing to 
grant that logically the results should show an improvement over 
a treatment that can only suppress, but cannot eradicate the jons et 
oriyo mail. 

All surgeons agree that drainage must be avoided. The liability 
to secondary infection, to necrosis of the intestine, and to transplantation 
infection is too great a risk. 

That climatic treatment should be carried out as carefully and 
strictly as in pulmonary tuberculosis is being more and more recognized. 
Its importance cannot be emphasized too strongly. Cases operated 
on, which do not derive benefit from interference, show the evidence of 
failure (juite early, and these cases die usually within a few months. 
We may reasonably anticipate relief after operation for a year or more 
in 80 to 40 per cent, of all cases. Modern surgeons report relief of two 
years or more in 50 })er cent., a good share of these being among failures 
uiuler previous medical treatment. By selection, by early and radical 
operation when possil)le, we must look for a considerably larger per- 
centage of cures. 

The prognosis in the dry. agglutinating, and in the ulcerating forms, 
especially with concurrent pyogenic infection, is bad. Neither medicine 
nor surgery offers much hope. Indeed, surgery had l)est be ruled out 
as a therapeutic measure in most cases of these types. In the intestinal 
types with tuberculous nodes it is best to remove the latter when it 
can be done safely. 

It is unnecessary to elaborate the fact that any treatment is ham- 
pered in prognosis In' the presence of tuberculous lesions elsewhere in 
the body, and that no progno.sis mu.st be ventured unless a thorough 
knowleclge of the comlitions of the lungs, joints, etc., is obtained. 

A form of peritonitis, the so-called pseudotuberculous peritonitis, 
is encountered at rare intervals. Anatomically, the condition resembles 
a tul)erculous peritonitis, hni the source of infection, according to 
Ophiils, may be bacteria or fungi of different forms, small bits of foreign 
bo(lie.s. animal parasites, hydatid booklets, etc. 

FOREIGN BODIES IN THE ABDOMEN. 

That foreign bodies, especially sponges, will continue to be left in 
the abdominal cavity seems likely, so long as surgery continues to be 
an art and not a mechanical trade. That every surgeon of experience 
has been the unhappy cause of this accident very few will deny. There 
is no mechanical system that is infallible to prevent such aciadents. 
Their frequency can be diminished and early recognition of the accident 
can be facilitated by simplicity in operative technic, .system, and 
watchfulness. 

Sponges tend to escape spontaneously through the skin wound and 
by way of one of the hollow viscera. An aseptic sponge may remain 
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encapsulated and harmless for weeks, months, or years, or, by mechanical 
irritation and pressure upon the waif of the intestine or bladder, a sec- 
ondary infection may be induced, necrosis follow, and the foreign body 
be extruded into the lumen of the gut. If the foreign body is 
primarily septic it causes disturbance at oncfe. If it is aseptic and can 
be destroyed by phagocytes, it may slowly disappear in part or whole, 
leaving perhaps an area of scar tissue to mark its location. 

A foreign body, like a clamp or scissors, may lie suddenly forced into 
a hollow organ by muscular action or a blow, and give rise to sudden 
symptoms. 

The symptoms of a retained foreign body depend upon its sterility, 
size, shape, and location. A small sterile silk ligature will rarely produce 
any symptoms; on the other hand, it may be the exciting cause of 
adhesions, which later develop into constricting bands. If infected, 
it will form the source of an abscess which is usually the precursor of 
a sinus. This will persist until the offending body is ejected or removed. 



Fia. :J8r>. — A Pair of Foucepr that had Remained in the Abdominai. Cavitt for Ten and One- 
half Yeakh. (J. E. FerKu.sson Stewart.) 

With larger bodies, such as a gauze sponge or wick, we are apt to find 
obs(!ure abdominal pains or symptoms of a mild ileus. The normal 
progress of the case will not be quite satisfactory. There may be slight 
fever. The symjitoms yield temporarily to rest and diet, but recur as 
soon as active habits are resumed. Suddenly, at variable periods of 
time, there is an outburst of symptoms that indicates an active septic 
process, which is easily interpreted as coming from some independent 
intra-abdominal infection. These symptoms will demand operation 
with a disclosure of the true cause, or else they will spontaneously 
subside and the sponge will lie passed by the rectum or through a broken- 
down scar. Occasionally, a large piece of gauze when left in the abdo- 
men of a patient who has undergone a serious operation will so perpetuate 
the usual post-operative symptoms that death results. 

In the chronic cases a local tumor or at least a local tenderness 
is frequently found. 

The mortality in reported cases, according to Schachner, is nearly 
50 per cent. In spite of the fact that a good proportion of these acci* 
VOL. Ill — 48 
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dents ai-e never reported, we doubt if the mortality is necessarily greater. 
The tendency in aseptic cases is toward the escape of the foreign body 
in some way. 

Schachner has reported recoveries after the inclusion of various types 
of objects liesides sponges, such as tubes, a clamp, seal ring, fragments 
of glass, etc. Occasionally, a foreign body that has done no mischief 
is found after death from some intcrcurrent disease. 

I am not cognizant of any system for preventing this accident that 
is infallible. 1 have seen it take place in a dozen or more instances 
under as many different methods for its prevention. As a rule, coolness 
and alertness in trying emergencies, uniform methods in assistance 
and operative technic, avoidance of the use of small sponges or instru- 
ments within the cavity, some form of checking the packs or wicks 
used, in which the surgeon and his corps of assistants are trained, an 
intelligent sponge count before and after operation, and the elimination 
of outside distractions, will materiall}" lessen the chances of these 
unfortunate accidents. 

INFLAMMATION AND ABSCESS OF RETROPERITONEAL SPACE. 

Infection of the retroperitoneal tissues may come from the kidney 
or its pelvis, from the pancreas, or from an osteomyelitis of the spine, 
ribs, or pelvis. It may follow jierforation of one of the hollow viscera 
(ulcer, foreign body, rupture), rupture of a hepatic or splenic abscess. 
It may be secondary to a peritonitis by direct invasion, though it is 
mu(;h more apt to start as a lymphangitis, secondary to some intra- 
peritoneal focus. A foreign body entering from the outside or from 
the vagina will carry infection, and a hematoma caused by a blow may 
become infected and form an abscess. From the thorax an empyema 
may travel downward to this space or a suliphrenic lymphangitis may 
extend to the lymphatics of this space. Proliably, however, the reverse 
is more likely to be true. Infections originating in the lower extremities 
or in the pelvis, and invading the lymphatics along the iliac vessels 
and the aorta, may give rise to retroperitoneal al)scesses. 

Occasionally, an extensive abscess of this region arises spontaneously 
so far as can be determined, a metastasis from some distant lesion, 
a slight local injury sufficient to cause a small necrosis being probably 
the origin, although a careful post-mortem examination may fail to 
disclose it. Eliot has reported a case of gangrene of the retroperitoneal 
fat for which no source could be determined at autopsy. 1 have recently 
seen a case of extensive abscess of this space on the left side in w^hich 
a most careful post-mortem examination failed to disclose the source 
of infection. In the infections that are found on the right side a careful 
inquiry into the early history will almost invariably disclose an infection 
of the appendix as the primary cause. This is easily overlooked at the 
operation or at the autopsy, because by the time that the retroperitoneal 
infection is well advanced the appendical evidences may have subsided 
to such an extent that they can be recognized only on a most careful. 
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painstaking examination. I believe that emphasis should be placed 
on this source of infection, because iTiave seen it overlooked in many 
instances. 

Retroperitoneal infections tend to gravitate downward along the 
spine or into the perirenal tissues. In the former case they may point 
in the region of the groin, above or below Poupart's ligament; in the 
latter they tend to point in the loin. When adjacent to the spine we 
may find symptoms of indigestion from interference with the intestinal 
fun(;tions, rigidity of the back, referred pains similar to those found in 
abscesses of the spine, with deep fulness and tenderness, flexion of the 
thigh, and general signs of infection. In the loin there is always spasm 
of the quadratus and often a visible fulness. 

These infections may vary from a simple adenitis, with more or less 
periadenitis, to a diffuse, brawny infiltration, or even to a large fluc- 
tuating abscess. The first two types arc quite analogous to a deep 
cervical lymphangitis, and free incision and drainage of the infected 
tissues, even though no pus is forthcoming, will give relief. I have seen 
a patient with an extensive infiltration of this region (secondary to an 
appendicitis) which had l)een regarded as a renal sarcoma at a previous 
operation and given up as inoperable. These infections when secondary 
to appendicitis may manifest themselves at the very outset, or they 
may not develop for some days or wrecks after the causative appendicitis, 
existence of which may have been forgotten in the meanwhile. When 
secondary to ulcer of the duodenum or stomach or to infection in the 
biliary passages, there will be some history of indigestion that should 
serve as a clue to their origin. Patients with retroperitoneal infection 
almost invariably have a high temperature; when associated with an 
appendicitis, the temperature is almost always higher than that which 
we find with a simple uncomplicated case. At the same time there is 
a definite spasm of the quadratus, with deep tenderness, malaise, and 
general evidences of sepsis. A sudden rise of temperature, together 
with lumbar spasm coming on during convalescence after appendicitis, 
is strongly suggestive of retroperitoneal infection that has failed to 
subside with the removal of its source of infection. 

Treatment. — In the early stages large, hot poultices will fi’equently 
give permanent relief. If not, a free lumbar incision should be made. 
Where pus has accumulated and tends to point along the iliac crest or 
in the groin, free access to the space may be obtained without trav- 
ersing the peritoneal cavity, counteropenings being made in the loin 
if necessary. 

RETROPERITONEAL GLANDS, HODGKIN^S DISEASE, ETC 

The retroperitoneal nodes may become enlarged in the late stage of 
Hodgkin^s disease. The diagnosis should not be difficult. Over half 
of the cases come in early life. The general health is not at first 
impaired, but as the progressive enlargement of the glands downward 
takes place (always beginning in the cervical region, according to Reed), 
the patient begins to suffer from marked asthenia, cachexia, and anemia. 
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By the time that the abdominal glands are palpably swollen, which may 
be months or years after the onset of the disease, the patient is seriously 
ill. The spleen may be greatly enlarged and we may find pressure 
symptoms, such as dysphagia, edema, jaundice, etc. The disease is 
uniformly fatal and no form of treatment has proved of definite value. 
The disease is apparently a definite euyity, not related to tuberculosis, 
according to the investigations of Keed and others; possibly it is some 
form of sarcomatosis, as later investigations suggest. 

The lymphatics may be infected with tuberculosis as part of a general 
process, from local foci, or, apparently in some cases, ])rimarily. Osseous 
or visceral lesions will serve as the starting-point in most cases, and tlio 
gravity or outcome does not differ essentially from similar infections in 
the lymphatics elsewhere. Infection of the chain lying alongside the 
vertebral column may produce symptoms of tuberculous osteomyelitis, 
and if the glands break down the pus tends to follow the same route 
as in the ordinary j)soas abscess. In the stage of infiltration the glands 
may occasionally l3e palpated as deep, tentler nodules. If the glands, 
instead of softening and discharging, become cheesy and calcareous, 
they may easily be mistaken for a renal stone or a bony deposit when 
photographed by the a*-ray. In the mesentery they may become 
infected singly, in large groups, or universally. A few glands so infected 
may cause symptoms of acute intestinal obstruction with colic, fever, 
and local tenderness. If the glands ulcerate one or more loops of 
intestine may become adherent to the mesentery. Thus, we will find 
evidences of acute strangulation, intra-abdominal hernia, or volvulus. 
Where pos.sible it is well to enucleate such nodes if a resection is not 
indicated. In children, however, it should be rememl)ered that the 
mesenteric lymph-nodes are normally quite conspicuous throughout 
the abdomen. It is only when they attain considerable size that they 
cause symptoms. Occasionally a mass of glands will soften and dis- 
charge spontaneously into the general cavity, the lumen of an organ, or 
externally. Diagnosis of tuberculous retroperitoneid noditis is not 
always easy. When part of an extensive tuberculous lymphadenitis, 
similar nodes will be found in the neck, together with foci in the lungs, 
bones, intestines, etc. When limited to the abdomen we may find 
evidences of intestinal ulcers, of a chronic appendicitis or salpingitis, 
a tuterculous peritonitis, or of a spinal caries. Groups of enlarged 
glands will appear as tender, nodular tumors, usually in the oblique line 
of the mesentery, often quite movable when no secondary infections 
have fixed them to the posterior wall. In the iliac fossa they lie 
immovably adherent to the floor, and may be palpated as more or less 
discrete nodules or as indefinite irregular masses. If the retroperitoneal 
chains attain any great size they may cause intestinal and gastric 
disturbances in the same way as do other retroperitoneal tumors. It 
may be difficult to differentiate these nodes from malignant tumors, 
but there is more likely to be persistent irregularity in temperature and 
the young are more liable to this infection than adults, although this is 
by no means a definite rule. 
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The treatment is, first of all, hygienic and climatic. Where definite 
local foci, such as a tuberculous appdhdix, tube, or intestinal ulcer can 
be removed, it is best eliminated if possible. Single nodes may be 
dissected out without danger to the intestine. To remove large masses 
will necessitate intestinal resection, the justification for which depends 
on the individual case and the skill of the surgeon. Abscesses may be 
drained and the cavities treated with iodoform, but whatever is done 
the patient himself should be subjected to as rigid climatic treatment 
as one with pulmonary tuberculosis. 

Sarcoma and carcinoma of the retroperitoneal nodes may be primary 
or secondary. They will be considered under Retroperitoneal Tumors. 

RETROPERITONEAL TUMORS. 

If we consider the great variety of structures in the retroperitoneal 
space, it is not to ))e wondered at that pathologic lesions and new growths 
of all ciiaracters should be found there. Those incident to ^he kidney, 
adrenals, pancreas, and uterus alone form a large and imp ^rtant group 
by themselves, but they will not be considered in this chapter. All 
that concern us here are derived from the cellular tissue, the lymphatics, 
and from developmental rests. 

Lipomata. — Lipomata are among the relatively more common 
new growths. Although the)’' are not malignant in the sense of produc- 
ing motastases, they are very fatal to life, and even if removed they may 
recur locally. A large number take origin in the renal region, others in 
the mesentery or at its root, while others again may start from the lower 
lialf of the abdomen in the pelvis or in the iliac fossa. They usually 
come in middle life, although cases have been reported a few days after 
birth. Slow in growth, they cause extreme emaciation and, in many 
(rases, death two or three years after their discovery. Occasionally, 
spontaneous cessation in development takes place after partial extir- 
pation or from no discoverable cause. From small harmless nodules, 
single or multiple, they may grow to an enormous size, completely filling 
the abdominal space. In course of development they may coihpletely 
surround adjacent organs, like the kidney or spleen, ureter or vas 
deferens, and cause pressure atrophy. On the other hand, they may 
push structures to one side to great distances. In some cases the cecum, 
appendix, and colon have been almost completely embraced in a lipoma.- 
Pressure on the veins may cause marked dilatation extending into the 
anterior wall. In cases of long duration we may find ascites. Upward 
pressure may cause dyspnea, especially when the patient lies down. 
Pressure upon the biliary tracts will produce jaundice. 

Lipoma may originate in the mesentery, but almost without excep- 
tion the large, so-called mesenteric lipomata have started at the base 
of the mesenteiy, and, pushing forward between its leaves, have assumed 
the appearance of genuine mesenteric tumors. (In 1900, Heinricius 
could find only 1 case of genuine lipoma of the transverse mesocolon, 
the case being reported by Alsberg.) In a similar way, so-called 
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omental tumors may originate. The tumors which push into the 
mesentery will exhibit the intestine coursing over their surface. Those 
tumors which form alongside the iliac vessels in the pelvis will follow 
the line of least resistance and push upward to the renal region. Some 
of the lipomata forming in the lower abdomen will push the l)Iadder and 
urachus to one side, together with the lateral i)eritoneum. Others 
forming in the iliac fossa may push uiuler Poupart’s ligament and appear 
as tumors on tlie upper thigh, causing severe pain in tlie knee if the 
nerve is stretclied over the growth. On opening the abdomen a fatty 
tumor appears as a yellow, semifluctuating, lol)ulated mass under a thin 
translucent peritoneum; when lying within the mesenteric leaves 
numerous and large vessels will be .seen passing over its surface. If 
the tumor thrusts itself well into the me.sentery it may peel off a portion 
of the serous coat of the intestine. 

Their etiology is olwcure. They do not necessarily come in the 
obese. On the contrary, as the lipoma increases we find ext renne maras- 
mus. Women are more inclined to this form of growth than men. In 
large tumors, though it is less true of the pure lipomata than of the 
malignant growths, .secomlarv vascularization may take place at any 
point or points on its .surface, and a large vessel extending into its 
substance will not necessarily indicate its kxail origin. 

As types of growth we may find pure lipoma, fibrolipoma (in which 
the fibrous elements vary in amount), and lipoma with myxomatous 
and sarcomatous degeneration. Occasionally portions may show 
calcification or even osteoid deposits. Any of these types may break 
down and form large absce.sses, and Vander \'(‘er has reported a fungous 
protrusion of a cystic mvxosarconiatous lipoma. Of cases collected 
by Hegouin, over half were pure lipomata, while the remainder were 
combined with .some other form of connective tissue. 

The diagnosis of retroperitoneal lipoma is not easily made. Patients 
complain of a slowly growing tumor, steady emaciation, dyspnea, 
sometimes of edema of the lower extremities, inte.stinal or ga.stric 
indigestion from pre.ssurc by the growth, occasional!}^ of dy.sphagia. 
Sometimes we find vomiting or diarrhea or vesical disturl)ances. 
Examination will show a tumor generally on one side of the median 
line, semifluctuating and lobular, or if fibrous, it will be hard and 
nodular. Mobility may be present, especially from side to side. Per- 
cussion will show in the typic large gi'owtli a central area of fiatne.ss 
surrounded by a circle of tympany due to the arrangement of the colon. 
The small intestines may be pu.shed to any portion of the periphery, 
and in Trendelenl)urg^s position the tympany due to their presence in 
the hypoga.strium will assist in differentiating these tumors from pelvic 
cy.sts, with which they arc liable to l)e confounded. Smaller growths, 
with a flattened gut lying anteriorly, will exhibit varying degrees of 
tympany. 

The transver.se colon is apt to lie in front of the tumor, but the 
stomach may be pushed far to the side, together with the small intes- 
tines. In other words, the relation of the gastro-intestinal tract depends 
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upon the location and dej^ree of the forward thrust of the lipoma, and 
no definite relation can be considered as constant. Occasionally 
patients will complain of a periodical intestinal occlusion. As indicated 
before, lar^^e fijrowths will cause dyspnea. 

Treatment. — The treatment consists in removal by enucleation. 
In the simpler forms starting in the lumbar rej^ion, and where secondary 
chanf*:eis from pressure or degeneration have not arisen, this is easily 
accomplished by followinji; the lines of normal c*leavaji;e, keepino;, as 
Reynolds and Wadsworth have demonstrated by dissections, posterior 
to the prerenal fascia which separates the tumor from the important 
vessels. When, however, there is fu.siori from pressure or other cause, 
eniudeation may be very difficult or impossible. The blood supply to 
portions of the intestine may be cut off in the course of dissection or 
the adherent intestine itself may be damafjjed, necessitating; resection. 
A kidney compressed and atrophied by pressure may have to be removed 
with the tumor. The vena cava may be torn and rec^uire ligation or 
suture. The spleen has been fatally torn in removal of a lipoma. The 
lateral growths (ran be attacked from the flank or luml)ar route, prefer- 
ably the former. Others must be approached l>v the nearest route. 
In the rarer pedunculated types there will be a rich vascular supply at 
the root. At times adhesions to the peritoneum will be rich in vessels 
and rcHpiire great care in dissect i(ni. As there may be multiple tumors, 
it is necessary to examine other parts of the posterior wall for additional 
growths. After removal of the large tumors it is safer temporarily to 
drain, because of the great amount of serum often mixed with blood. 
Exploratory ])uncture is (useless and dangerous. Exploratory incision 
is to be recommended instead. 

The prognosis is not good. Patients with the large tumors may 
succumb to shock, post-op(?rative infection, or intestinal gangrene. 
Some have died from diarrhea, apparently dependent on interference 
with the intestinal nerve supply. The necessary nephrectomy, intestinal 
resection, or other organic interference may prove fatal when added to 
the shock of excision of the tumor. Several surgeons have seen a local 
recurrence after enucleation, but, on the other hand, a number of cases 
have ceased growing after partial enucleation. Occasionally a tumor 
will break down and discharge pus, followed by tedious recovery or by 
death from exhaustion. The fibi’ous types may become sarcomatous 
and prove fatal primarily or secondarily by metastasis or recurrence. 
About half of the cases operated upon have recovered, many of the bad 
results, however, coming in cases witli enormous tumors allowed to 
grow until surgical interference was invoked as a last resort. 

Lipomata must be differentiated from the various pelvic tumors, 
retroperitoneal cysts and sarcomata, tumors of the various deep organs, 
etc. 

Myofibroma. — ^These tumors are most commonly seen originating 
from the uterus and pushing upward under the peritoneum. They will 
be considered in detail in the chapter on the Surgery of the Female 
Generative Organs. Occasionally they are found originating higher up 
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ill the retroperitoneal space, aiul assiiminii; the charai^teristics of a fibro- 
lipoma, except that they ilo not attain the ^reat size of the latter. If 
they become myxomatous, liowcver, they may ji:ro\v to a large size. 
Doran successfully removed one weighing 30 i)ouiuLs. This form 
of tumor apparently tends to form secondary blood supplies and is 
more vascular than the purer forms of lipoma. Its favorite location 
appears to be at the root of the mesentery of the small intestine, though 
it may push between the leaves of the meso(;olon or elsewhere. Myo- 
fibromata may he multiple as well as single. 

Similar in gross ai)|)earance is the very rare ijamflioma {Neuroma 
ijamjliovvUulare). Busse nunoved a large growth of this type from 
a cliild wlio had paralysis of the lower extremities, the sphincters, etc. 
The growth involved the first four and upper half of the fifth lumbar 
segments, extending from tlie lower ribs to the greater pelvis, most of 
which it occupied. Removal of most of the growth was followed by 
recovery, but without return of the motor functions. 

Simple fil)roma of the psoas iliacus has been occasionally re])orted, 
but. as malignant tumors are more apt to be found in tliis region, its 
general consideration will be deferred until the section on Sarcomata. 

Gumma of tlu' nu‘sentery causing intestinal obstruction has ))een 
removed successfully. \ rare amtfloid tumor of tlu* lymph-nodes has 
been reported by Tschistowitsch in an adult male. Tlu' patient suffered 
early from severe pain, later developing tluj signs and symptoms of 
a polyneuritis with emaciation, ascites, and anasarca. At autopsy 
a large tumor, occupying the cent(»r of the abdomen and jnishing apart 
the me.senteric haivc^s, was found. Amyloid degeneration and hyper- 
trophy of the retroperitoneal and mesenterur lymph-nodes existed, 
the tumor being intimately adherent to the spine. Section showed 
enlargt^d and changed lymph-node.s, thin walkal cysts with transparent 
fliiul, and, in places, cheesy mas.ses. Althougli originating in some form 
of intoxication, the cause of the hypertrophy and degeneration was 
obscure. 

Cysts. — Retroperitoneal cysts of most varied tyi)es may be found. 
The origin of .some, such as the echinococcus, the pama-eatic, the blood, 
and the teratoid cysts, is fairly clear. Ihit there are other cysts that 
are so obs(Mire in their origin that no explanation is forthcoming, either 
at operation or on ])athologic section. Mesenteric cysts may originate 
in the posterior (!cllular space. On the other hand, accrording to Narath 
and others, a mesenteric; cyst may push ba(;kward into the posterior 
space so that a differentiation is not always possible. 

Echinococcus Cf/sts are occrasionally found here, but much more 
rarely than within the peritoneal cavity. They may form centrally 
in the pelvis or in the region of the kidneys. They may be primary or 
secondary. Extirpation in toto is best, if possible;; otherwise, incision 
and drainage, avoiding contamination of the peritoneal cavity with the 
cyst contents. In the flank the cyst may be extirpated extraperito- 
neally, and, as in one of my own cases, the kidney may be so atrophied 
by pressure that nephrectomy will be required. 
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Cystic degeneration of the lymph-nodes is another rare form of cyst 
fo\md in this region, usually in the neighborhood of the kidney. Potal 
thinks that such formation may take place in cases of tuberculous 
noditis. 

Cysts originating in the lymphatic vessels is another form which 
varies in its manifestations. "I'hese chylous oi* lymph cysts may form 
large tumors in any portion of the abdomen, even pushing downward 
into the upper thigh. Their origin is not clearly established. The 
thoracic duct itself may become obstructed, they may come as extrava- 
sations of lymph from lymph-nodes, or from other portions of the 
lymph vessels, or from lymiduuigiomata. It is possible that they are 
the result of chronic inflammatoiy hypertrophy of the endothelium of 
tlu; lyrnph-nod(;s (Tilgerj. The fluid is turbid or milky, containing 
finely emulsified fat, a high percentage of albumin, endothelial elements, 
and sometimes cholesterine and other constituents. The cysts are 
generally sessile or spread out, but Sarwey removed a large cyst from 
a young girl that had pushed forward l)etween the stomach and colon, 
and that was united to the pancreas by a small pedicle containing milky 
fluid, but it could not bi* demonstrated as originating from that organ. 
Tilger found a small cyst of this type in the layers of tlie lesser omentum, 
containing a yellow fluid with shining flakes, fat drops, and granules. 
Opposite the cyst, in the lesser curvature c)f the stomacli, was the scar 
of an ulcer. The cavity was apparently formed by the dilatation of 
the lymph channels. Reimers also ob.served a lynrphangioma of the 
stomach that he attribiitcMl to the closure of the lymph channels by 
the scar contraction of a large ulcer. These cysts can usually l)c easily 
enucleated; if this is not possible, they may be drained witii a goodly 
cliance of success. 

So-called blood cifsts may start from injury, from hemorrhage in 
brok(Mi-down tumors of various types, from spontaneous hemorrhage 
in hemophilia, from circulatory disturbances, and from hemorrhagic 
inflammation. That hemorrhage is the origin of many of the .simple 
retroperitoiKial cysts is far from proved, and, in some of the latter, 
evidences of bleeding do not necessarily determine the origin. True 
blood cysts may form rapidly and produce active symptoms. Their 
location is not limited to any one part of the abdomen. Pawlik has 
successfully removed an adrenal because of a traumatic cyst of that 
organ. Blood cysts involving the iliopsoas are not very rare. The 
symptoms may simulate those of tuberculous joint disease. In the 
region of the mesentery they may occasionally cause obstruction. 

Retroperitoneal serous cysts may originate in the Wolffian or 
Miillorian ducts, or from hematomata, but in a good proportion of 
cases their origin cannot be definitely established. It is probable that 
some of the indefinite types may be pancreatic in origin, all trace of the 
original organ and its secretion being obliterated by time and pressure, 
but until more and better data are at hand we must be content to 
accept not a few of these cysts as obscure in origin. Symptoms and 
location do not establish their origin. Chemical and histologic exam- 
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ination may elucidate some of them. They may not be reco^ized 
until after (leath or until pressure symptoms call the patient's attention 
to their presence. The walls are thin, strong, and generally, but not 
always, separated from the surrounding tissues by a loose connective 
layer. Their contents consist of a thin fluid of low specific gravity, 
containing little albumin. The kidney may be absent or rudimentary 
on the si(ie on which these cysts develop from the primitive ducts. 

The simple cysts may attain enormous size, as witness, the tumor 
found at autops\’ in an old man by Przewoski. The patient had suf- 
fered from abdominal pain and nausea, later from cough and dyspnea, 
for three years. The fluid was of low specific gravity and the cyst could 
have been easily I’emoved. Like most of these tumors it was unilocular. 
Koeberle states that the patients are frecpiently well nourished and 
healthy appearing. The cysts may be slow in growth, and though 
attaining enormous dimensions they do not necessarily become adhei’cnt 
to the organs. On the other hand, small cysts may prove very adherent. 
They are almost always found in adult males, l^nucleation is usiudly 
not difficult; if it is, incision and drainage will prove sufficient for a cure. 
In my own experience, those which lie to one side of the spine can be 
removed satisfactorily, while tho.se which present tlieinselves in the 
median line, between the stomach and the colon, cannot be removed, 
but if drained thoroughly they show no tendency to recur, at least 
within a space of two or three years. 

The teratoid iujnora of the retroperitoneal space vary in (diaracter, 
from the simplest (dermoid) types to the most complex, including those 
which are suppo.sed by some writers to represent bigerminal implanta- 
tions. The simple forms are fouml, preferably, in the large omentum 
and in the mesentery of the small intestine, those originating in the 
Wolffian duct lying behind the peritoneum in the loin. They may be 
solid or polycystic, and are generally easily enucleated. The complex 
forms will contain hair, bones, etc. Both sexes are su))jcct to the.se 
growths. Although most of them develop from the Wolffian tract, yet, 
oc(*asionally, a tumor may be found at such a distance from this organ 
that it must be explained by the develoi)iTient of an epidermic germ 
or by .some disturbance in the closure of the abdominal fissure. In 
the anterior wall we have seen that such dermoids may come from 
imperfect closure of the vitelline duct, ('ases are reported at various 
periods of life, but more in early than in later life. At times the tumors 
reach great size, weighing twenty pounds or more. A.s.sociated with 
them we will find normal ovaries or testes. Lexer has studied them 
most thoroughly, and for a full account of the theories as to their origin 
and formation, his .monograph should be consulted. 

Diagnosis. — The diagnosis of these various cysts is not easy. 
Symptoms of dyspep.sia and indigestion, without corresponding chemical 
changes, the presence of a tumor, ten.se or fluctuating, which displaces 
the stomach and intestines, evidences of pressure upon the circulation, 
as shown in dilated veins, ascites, anasarca, etc., are found. The rela- 
tive position of the colon and stomach, as brought out by insufflation, 
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may throw some light on the diagnosis. Abdominal exploration is the 
only definite means for determining the position and probable nature of 
these tumors, and an early exploration is more than justified. Aspira- 
tion should not be allowed. 

Excluding the teratomata that become malignant early in their 
history and the cysts that develop from degeneration of malignant 
tumors, the prognosis is good. Enucleation, when possible, or incision 
and drainage with destruction of the secreting lining, should this be 
present, will cure most cases. 

Any of these cysts may cause a partial or complete obstruction of 
the intestines, pressure-atrophy of different organs, neuralgic pains, and 
joint-spasm from nerve-pressure. They must be distinguished from 
intraperitoneal tumors and from the cysts or tumors of the kidney, 
pancreas, and genital organs. Tumors of the kidney may show evi- 
deiK^es of their presence in the urine. Tumors of the pancreas may be 
accompanied V)y fatty stools, marked and progressive digestive dis- 
turl>ances, and occasional glycosuria, but none of the latter symptoms 
are characteristic, especially of the simpler pancreatic cysts. 

Retroperitoneal sarcoma may be primary or secondary. In the 
latter case the primary focus can usually be found in one of the ovaries 
or testes, in the lower extremities, or in some other distant point. The 
oi’igin of the primary tumors is obscure in some cases. They may start 
from the fascia, including the periosteum, the glands, the vessel sheaths, 
or from a misplaced organ or gcnito-urinaiy rest. Koenig regards the 
slow-growing types as fascial in origin, whereas the rapid sarcomata 
start in the glands. The theory of their origin in the accessory organs 
of Zuckerkandl lacks confirmation. 

Sarcoma is found in the first, fourth, and ninth decades, according 
to Steele, who has collected 96 cases. He found 1 case reported 
in a baby under one year, and another in a patient eighty years 
old. (leiierally hard and lobulated, it tends to break down or to 
become hemorrhagic. If degeneration (mucoid or purulent) proceeds 
rapidly, the tumor becomes cystic in character. Perforation into one 
of the viscera, the peritoneal cavity, or through the posterior wall, may 
take place. Death comes about a year after dis(*overy of its presence. 
The rate of growth is faster than that of the lipomata, but primary 
sarcomata do not attain so great a size as the former. If, however, 
a lipoma becomes malignant, its growth-rate rapidly increases. Unlike 
sarcoma elsewhere, it is difficult to ascribe any causative relation to 
trauma. All types of sarcoma are met with. In situation, they are 
lateral rather than central ; they come in the upper, the pelvic, and the 
iliac regions of the abdomen, and may be single or midtiple. Metastases 
may be found in practically any organ of the body, those in the liver 
and lungs being most common. From the nature and form of growth 
the tumors are generally immovable, but occasionally one will be found 
that is movable laterally or with respiration. In the presence of solid 
tumors in this space sarcoma, either primary or by secondary 
degeneration, must be suspected. Rogowski found sarcomatous tissue 
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in every one of twenty solid tumors collected by himself. These tumors, 
at least early in their growth, are encapsulated. 

The diagnosis of retroperitoneal sarcomata is not easy. Their 
early recognition is important from the fa(?t that not infrequently 
they remain isolated, enucleable, and without metastases for some time. 
Obscure digestive symptoms associated with rapid loss of weight and 
strength, independent of the chemical changes that come with gastric 
lesions, deep-seated tumors that are slightly tender, and abdominal 
pain, are the best data in arriving at a diagnosis. The digestive symp- 
toms may vary from indefinite distre.ss or uneasiness after eating, to 
intense colic, similar to that seen in gall-stones. The onset of symptoms 
is insidious, but they persist and do not entirely disappear. Steele 
classes diarrhea as an important symptom. My own cases have almost 
invariably shown constipation. This, together with the gastric distress, 
has deceived me into considering the cases as ulcer or cancer of the 
stomach. Although these patients do not show the regular rise of 
temperature that we fintl in tuberculosis of the abdominal lymph-nodes, 
3’et the victims of sarcoma do show irregular elevations, the presence of 
which is not to l)e interpreted as ruling out malignant disease. As in 
other retroperitoneal growths, we may find intestinal obstruction of 
ilifferent degrees. In the pelvic and iliac growths neuralgic ])ains and 
edema of one or l)oth lower extremities, interference with the blailder 
functions, as in prostatic growths, ascites, and rectal disturbances may 
first call the patient’s attention to his trouble. At times there will ho 
edema of the scrotum, dilatation of the parietal veins, and in the higher 
tumors, jaundice. Osier has reported a case of polyuria possibly due 
to one of these tumors. The position of the viscera, in relation to 
retroperitoneal tumors in general, holds good in relation to sarcoma, but 
in the primary growths a tumor large enough to give characteristic 
signs will be beyond surgical help. A large central tumor will push the 
small intestines to one side, usually to the right, and be framed by 
a zone of tympany from the encircling colon. The latter may, however, 
cross in front of the growth and be apparent only on insufflation 
or when distended with gas. If the growth is large enough to approx- 
imate the anterior wall the percussion will be flat at this portion. 

There is no way to tell when a benign tumor, like a fibrolipoma, 
degenerates into a malignant tumor. The possil)ility, or rather, the 
probability of such a degeneration is argument enough for early removal. 
The primary sarcomata, early in their course, are to a considerable 
extent local and easily removed, but, unfortunately, it is rare that 
patients seek surgical aid early. 

The treatment consists in removal by enucleation or dissection, 
sometimes with resection of intestine, excision of a kidney or spleen, 
intestinal anastomosis, gastro-enterostomy, or jejunostomy, according 
to the symptoms. Marconi resected a portion of the vena cava in the 
extirpation of a voluminous prevertebral lymphosarcoma without bad 
results. P^dema of the lower extremity appeared the following day, 
but at the end of a month it had subsided. 
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Attack is best made from in front, even when the tumor is situated 
in the perirenal region. Small iliac fumors may be reached extraperi- 
toneally or by the combined extra- and intraperitoneal route. In 
hopeless cases the serum treatment is worthy of trial. 

The differential diagnosis between primary retroperitoneal sar- 
coma and the various tumors of the retroperitoneal organs (kidney, 
pancreas), malignant disease of the stomach, intestines, gall-bladder, 
prostate, etc., is not easy or often possible at any stage of growth, and, 
for that matter, it is not important from the point of view of treatment. 
All of these confusing conditions are surgical from the very beginning. 
In suspected syphilis treatment should be carried out for as limited 
a period as is consistent with obtaining definite results from iodid or 
mercury. 

Tumors of the ilio^psoas muscle, though included in the fore- 
going, are important enough to merit short consideration by themselves. 
All types of growth may be found here: benign or malignant, cystic or 
solid, but, fortunately, they are comparatively rare. As elsewhere, the 
growths may be primary or secondary. The symptoms are pain in the 
iliac fossa radiating into the lower extremity, neuralgic pains referred 
to the course of the crural nerves, edema, phlebitis, impaired joint mo- 
tions,' and sometimes pelvic and urinary symptoms. Tumors which lie 
over the muscle will be made prominent by muscular contraction, while 
those which lie beneath will l)e obscured. They are apt to be diagnos- 
ticated as inoperable pelvic tumors, whereas, some of them are easily 
enucleated extraperitoneally. 

PERTTONTTIS (ACUTE AND CHRONIC). 

Inflammation of the peritoneum may be aseptic, or, most commonly, 
septic. The aseptic type is caused by mechanical or chemical agencies, 
that is, the presence of foreign botlies such as sponges, ligatures, etc., 
will cause a varying degree of peritonitis, which be^’^ond producing 
adhesions and their secondary results may not do harm. Here, too, 
should be included the aseptic peritonitis that comes from hemorrhages 
incident to trauma, ectopic gestation, and the outpour of the various 
aseptic fluids from a ruptured gall-bladder, urinaiy bladder, kidney, 
cysts of various sorts, etc. Rough sponging at operation and irrigation 
with strong chemicals will also act as a cause. The transitory peri- 
tonitis that is secondary to volvulus, intussusception, and twisted 
pedicle may be aseptic, due to the transudation of blood and serum, 
but it is much more likely that there is a minimum amount of bacterial 
infection that is rapidly and easily disposed of in the cases that go on 
to spontaneous recoverj\ That the aseptic type is most liable to become 
septic by the invasion of bacteria is a well-known fact, and it should 
always be in the mind of the surgeon in dealing with this form of peri- 
tonitis. The appearance of the peritoneum in this form of inflammation 
is the same as that in the milder septic form — a rough, reddened peri- 
toneum, sometimes flakes of fibrin, clear or slightly cloudy serum, and, 
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eveiitiuilly, uilhesioiis of various peritoneal surfacres. In this (ronncetion 
it is well to call attention to rare instances of chronic adhesive peritonitis 
in which no bacterial (tuben'ulous, pyof^enic) or nialif^nant orifj;in can 
be ilemonst rated. That there is some infectiiifj; microor^^anism seems 
certain, but its demonstration is at times impossible. Such patients 
appear to have individual idio.syncrasies for the formation of adhesions 
throughout the peritoneal cavity. If operated upon and the adhesions 
obliterated by plastic methods, new and healthy looking surfaces at 
once form unions which increase rather than diminish, as is the rule in 
most cases of peritoneal adhesions. The pathology of these cases is 
still obscure. 

Septic peritonitis, one of the most important diseases that surgeons 
have to deal with, is due to the infection of the peritoneum by any one 
of the various pathogenic bacteria. The various types may be roughly 
classed as serous, fil)rinous, purulent, and when there is necrosis of the 
peritoneum and its underlying layers, gangrenous. More than one 
type may l)o j)resent at tlie same time, and the distinction betw(‘en 
different types is rarely a sharp one. A peritonitis may be local, diffuse, 
or general. The cases of genuine general peritonitis are comparatively 
few, although writers often carelessly describe the diffuse forms as 
general. So far as the patient and surgeon are concerned, a diffuse 
septic peritonitis is about as serious as a general pcu'itonitis. 1 believe 
it to be better to dro]) the latter term, except in rare instances. 

Tlie immediate dangers arising from i)eritonitis are sepsis, intestinal 
paresis, shock, and pain, any one of which may cause death. The 
remote dangers are manifold — acute and chronic obstruction of the 
.stomach, intestines, or bile pa.s.sages from adhesions, bands, twists, 
invaginations, etc., interference with the functions of various abdominal 
organs, persistence of septic foci, long persisting pain and discomfort, 
secondary mental and nervous phenomena, etc. Any one of the types 
of peritonitis may j)rove rapidly fatal, and any one may be followed by 
recovery. In general, the danger is dependent upon the virulence of 
the infection, the area infected, and, to .some extent, the region infected. 
Under the term virulence we .should include not only the species and 
the activity of the infecting organism or organism.^ but the do.se of the 
infection, whether gradual or overwhelming, and the individual power 
to dispo.se of infecting agents, which varies with ago, hal)its, general 
condition, etc. Small areas of infection, when limited and ])revented 
from infecting new areas, are cared for in a majority of ])atients in cour.se 
of time. This is most manifest in the so-called (!a.scs of pr(^j)erforative 
peritonitis. A limited necro.sis, .such as may take place in typhoid 
fever, ulcer of the duodenum, or perforating appondiedtis, allows pene- 
tration of bacteria or toxins which cause a local peritonitis with adhesion 
and thickening. This forms a protecdive seal, provided that the necrotic 
process does not increa.se or there is no sudden augmentation of pr(>ssure 
toward the general cavity. Otherwise, a serious or fatal outpour of 
foreign material may take place. The proper understanding and 
recognition of this preperforative protecting inflammation is of the 
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utmost importance for the physician in charge of patients suffering 
from typhoid, appendicitis, etc. Spr(;ading infections uncontrolled 
l)y delimiting adhesions are progressively more and more serious, as 
one area of the cavity is involved after another. So in sudden out- 
pourings of septic material, flooding the cavity before the peritoneum 
has had an opportunity to erect its defensive adhesions, we are sure to 
find frightful or oven fatal shock and infection. 

As to the locality infected, other things being eciual, a septic peri- 
tonitis in the lower (pelvic) portion of the l>elly is less to be feared tlian 
the same infection in the upper (diaphragmatic) portion, because of 
the much more rapid and voluminous absorption through the diaphragm 
and omental lymph spaces. Lennander has shown that an infection 
of the center of the abdomen l^elow the colon and above the j^elvis 
may spread over a large area among the small intestines without 
producing symptoms. This holds good of any peritonitis above the 
pelvis, whicrh toucluis the parietal peritoneum only in part, or not at all. 

However we may look at it, a peritonitis is, or may be, a menace to 
a patient’s well-lieing or his life. The mere destruction of the peri- 
toneum itself is of loss moment than the al)S()rption of toxins, shock, 
or after-complications. In fact Friedlander has shown that the entire 
pei’itoneal membrane may be obliterated by chronic inflammation 
without d(‘stroying life. \ free, purulent peritonitis, even of limited 
area, is less amenable to surgical therapy than a j)eritoneal abscess, that 
is, a case that protects itself by adhesions lessens its liability to septic 
absorption. A free peritonitis spreads its infection both by the migrat- 
ing lymphangitis in the su))sero.sa and by an extension of the exudate 
in the free cavity. The toxins poured into the general circulation 
poison \\m vasornoter and the respiratory centers, the first being attended 
by an engorgement of the ])eritoneal veins. This very hyperemia may 
be an important agent in resisting infection in the early stages, and 
according to Lennander it may be compared to Bier’s treatment by 
hyp(‘remic engorgement. As soon, however, as this hyperemia inter- 
ferc's with the normal functions it loses its virtue and becomes an added 
danger. 

Ab.sorption activity has been demonstrated to be increased in the 
early stages of peritonitis. It is hindered in the presence of the serous 
or ])urulent exudate, when the toxins are diluted. Thrombosis and 
pressure of the blood and lymph capillaries also check absorption. In 
certain stages the absorption may be so impeded that there is. prac- 
tically, absence of resulting symptoms, such as fever, albumin, and 
hyperleukocytosis, although both preceding and following this stage 
we will find all these indi<*ations of sepsis present. Lennander has shown 
that in advanced acute peritonitis the intestinal paralysis is from toxic 
or bacderial ])oisoning of the intestinal walls, with manifest changes in 
the ganglion cells of Auerbach’s plexus. As distention increases, 
thrombosis and gangrene develop, and the gut becomes more easily 
penetrable to bacteria, and thus a continuous leinfection is produced. 
Furthermore, the general systemic infection is added to by absorp- 
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tioii of toxins from within the toxins that are most virulent in 
themselves. 

l^iixton and Torrey have shown in animals that typhoid bacilli 
injected into the peritoneal <‘avity are rapidly destroyed at first. 
Later, the process is slower, but there is no evidence that they 
are taken care of better in the orj^ans (liver and spleen) than in the 
peritoneal cavity. They have shown that, prol)al)ly, in the orpins as 
well as in the cavity it.self tliere is usually a rapid, extracellular bac- 
teriolysis at first, and after this has expended its force the j)hap)cvt(‘s 
continue tlie j)rocess, ))ut more slowly. The initial destruction may be 
explosive in character or it may extend over the space of an hour or 
more. After an injection of bacilli or inert particles there is an 
immediate rush to the lymphatics of the diaphragm, thence to the 
anterior mediastinal lymph-nodes and thoracic duct. I’p to the 
point of reachin<j the orpins the i)articles are at first free, later being 
taken up by tin? j)hagocvtes. Phagocytosis by macroj)hages is most 
active in the mediastinal lymph-nodes. As fibrin is formed and 
deposited on the omentum the particles and phagocytic cells become 
entangled, and the macroj)hages, which are more active than the 
polynuclear leukocytes, rapidly englobe the particles. Bacilli become 
fixed in great numbers on the surface of the omentum, free or in the 
fibrin, or contained in the macrophages. Thus, tluy may be rapidly 
destroyed witliin or without the (»ells. or eviui may remain intact for 
some time. The authors were tillable to d(M(M*min(‘ (l(‘finitely wheth(‘r 
the particles pass l)y way of the so-call(‘d stomata or between the 
endothelial lining cells. According to Warbasse the existence of 
stomata has not been established, but, b«» that as it may, the absorption 
of .septic products, whether by osmo.sis or by cellular action, or both, is 
remarkably active in the region of the diaphragm and in the omentum. 
This property is of the utmost importance in treating peritoneal sepsis, 
medically or .surgically. It is both the .safeguard of the patient and 
the surgeon’s ally up to a certain limit, a limit which must vary con- 
siderably in different individtials. On the other hand, it may be a 
qualification most dangerous to the patient, by allowing absorption of 
overwhelming do.ses of toxins that cannot be resisted by the system in 
general. 

The sources of peritoneal infection come almost without exception 
from the outside, that is, through the walls of the cavity or from some 
one of the intra- or extra-abdominal viscera. It is well established 
that bacteria or other products may migrate thi*ough the wall of the 
intestine that has been very slightly damaged. It has not been proved 
that they pa.ss through the healthy wall. Certain rare infections, such 
as are found in acute rheumatism of the joints and in nephritis, are 
apparently hematogenous, but j)robably some better explanation will 
eventually be found. 

Inflammation of the appendix and bile pa.ssages, ulcerations, and 
perforations of the gastro-intestinal tract, the passage of infections 
through the Fallopian tubes, thrombosis of any portion of the intestinal 
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tract secondary to mechanical disturbances, the rupture of abscesses of 
any of the organs in relation to the ■j)eritoneum, and wounds of the 
parietes or viscera are among the usual sources of peritonitis. Jkoadly 
speaking, any lesion of an organ lying contiguous to the peritoneum 
may serve as a source of infection, provided there is sufficient necrosis 
of the intervening tissues to allow the transmigration of bacteria or 
their f)roducts. Although the peritoneal infection is secondary to 
lesions of some organ or structure it may become primary in importance. 
On the other hand, we may find very mild, j)eritonitic evidences in 
serious organic lesions. In either ca.se it is of the greatest importance 
to re(!Ognize the lesion of origin, to deal with that as well as with the 
peritonitis, or, as Lennarider has so properly stated, an early and 
definite diagnosis must l)e made in order to eliminate the source of infec- 
tion, which, in the majority of cases, <*an be done safely and easily, 
provided that recognition comes l)efore the peritonitis attains primary 
importance. In other words the most important agent against acute 
])eritonitis is ])rophylaxis or preventive surgery. A closer .study and 
diagnosis of all diseased conditions which can cause peritonitis, and 
a more (careful observation of the preperforative stage of the different 
alxlominal lesions will help us to attain this end. 

Warl:)asse emphasizes the important nMe played by the subperitoneal 
cellular tissue, with its rich .supply of lym|)hatic and blood-vessels. 
This is seen especially in (certain types where there is grejit thickening, 
edema, or purulent infiltration of the gut-wall, omentum, or mesentery, 
but in which slight changes in the peritoneum itself are visible. The 
bacillus coli is the most common bacterium in infectious peritonitis. 
Next to this come the streptococcus, the staphylococcus, the gono- 
coccus, the pneumococcus, the B. pyocyaneus, etc. 

In the early stages of infection we find injection of the peritoneal 
vessels, a roughened a|)pearance of the peritoneal surface with loss of it.s 
normal sIumui, and a clear serous exudate which rapidly becomes cloudy 
and purulent from the migration of leukocytes and bacteria. We may 
also lind hemorrhagic effusion, especially in peritonitis due to twistsi 
strangulation, thrombosis, etc., and rarely, free gas, not due to per- 
foration of the gastro-intestinal tract, will be manifest on opening the 
abdominal cavity. Flakes of grayish-white fibrin are found, often 
increasing to such an extent that they form large deposits or masses 
agglutinating the coils to one another and to the surrounding tissues. 
The gross ap])earance of the exudate is not necessarily an index of its 
toxic, properties. A cloudy serum, .so frecpiently found throughout the 
cavity, associated with a gangrenous focus, is not necessarily more 
than very slightly septic, while, on the contrary, the thin, acrid serum 
that accompanies the fulminating .streptococcic peritonitis is most 
virulent. It is not rare to find the abdomen almost universally bathed 
in a thick, creamy pus that is comparatively harmless. Examination 
of smears or l)y cultures is of assistance in most cases, and should be 
made as a routine. 

We may find several grades of exudate in the same abdomen, cloudy 
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serum, coils adherent by fibrin, sometimes forming the barriers to 
encapsulated collections of pus or gangrenous debris, and, elsewhere, 
old bands or tough adhesions, the relics of former peritonitic outbursts. 
The normal tendency of the peritoneal cavity to absorb its free fluids, 
to localize its infected exudates, and, finally, to al)sorb its chronic 
adhesions, is one of the most surprising characteristics that surgeons 
encounter. Kven within a few months we may see nearly a complete 
disappearance of adhesions after most severe types of diffuse fibrino- 
purulent peritonitis. Ibit, as we shall see later, small patches of 
adhesions may fail to disappear, and we must deal with the results of 
bands, angulating adhesions, and broad tractions that drag organs into 
abnormal positions. 

Symptoms. — The cardinal symptoms of a peritonitis arc abdominal 
pain, spasm and tenderness, nausea or vomiting, and changes in j)ulse 
anti temperature. However variable these may be. lelatively, they are 
practically always present in a peritonitis at some stage. Nausea, as 
a symptom, varies perhaps more than any of the others, tlepeiuling 
a good deal upon the individual equation. Not infrequently, patients 
have anorexia to such a degree that by self-starvation they avoid the 
nausea that they otherwise would have if they excited peristalsis. 
Pain may be so slight that it is regarded by the patient as of no sig- 
nificance; as the opposite extreme we sometimes find it so severe in 
children as to cause a fatal colapse. It may be describetl as sharp, dull, 
persistent, spasmodic, nauseating, dragging, etc. Spasm is practically 
always present and it almost always persists to some extent under 
anesthesia in the acute infections. Kxceptionally, in some of the mild 
diffuse, purulent types, it is wanting. It is manifest on superficial 
palpation in most cases, especially in the acute, spreading infections. 
It is elicited only by deep palpation in encysted infections, where the 
surrounding peritoneum has escaped irritation. It is ascertainable by 
the surgical tactile sense, but is easily overlooked by the inexperienced. 
Its absence under anesthesia, where apparently present beforehand 
in the con.scious patient, is a .strong argument against an inflammatory 
peritonitis. To this rule I have rarely found an exception. 

Tenderness is usually pre.sent with .spasm, but not nece.s,sarily. It 
may l>e inten.se in the fulminating types. The tendern(».ss and spasm 
are, with few exceptions, located over the area of most marked infection. 
This is not always true of subjective pain, which is frequently referred 
to the umbilicus when the focus is distant. As a rule, however, sooner 
or later the pain is referred to the area of greatest tenderness. Len- 
nander explains pressure-tenderness by the irritation starting from the 
inflamed organs upon the spinal nerves of sen.sation, which ramify in 
the parietes. This is probably true as regards infections not invading 
the parietal peritoneum, but clinical evidence and the evidence of 
Lennander\s experiments on peritoneal sensibility show that the 
parietal serosa is very .sensitive, especially when inflamed, and we are 
fully persuaded that as soon as the infection reaches the anterior wall 
the pain is due to direct irritation of this region and not to any nerve 
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transmission. The temperature is almost always elevated, but by no 
means commensurate with the severity of the infection, and a slight 
rise may easily be misinterpreted as a safe index in diagnosis and 
prognosis. A high temperature u.sually indicates a marked lymphatic 
infection, co-existing with that of the peritoneum. A temperature 
below normal is generally seen in the early stages of the severest types. 
The pulse, however, is a much more reliable guide. Rarely does it fail 
to increase in rate and diminish in volume, and as a prognostic sign 
it is one of the most reliable. A pulse-rate persisting above 120 in an 
adult is invariably a grave sign, regardless of the temperature, the 
presence of tenderness, etc. Owing to the soreness and tenderness of 
the parietal peritoneum, patients instinctively make as little use of the 
abdominal muscles in breathing as possible. Hence, the rate of res- 
piration is increased and inspiration is shallow. From lack of oxygen- 
ation patients soon become cyanotic. The cyanosis, augmented by the 
toxemia and weakened heart action, increases, and, accompanied by 
cold sweating, completes a picture that is very characteristic. 

The face Ijecomes pinched and drawn, the lips thin and blue, .showing 
the dr\% coated teeth. The tongue becomes dry, coated, and tremulous, 
and the eyes sunken, anxious in expression, and later, dull. As the 
intra-abdorninal infection grows worse the extremities become cold 
and clammy, the skin, in general, becomes dusky, because of its sluggish 
capillary circulation, exhibiting purpuric areas shortly before death. 

A chill due to sudden infection from a gangrenous focus may precede 
the peritonitic .symptoms, but after a peritonitis is well established, we 
are not likely to find a repetition of the chill. 

The urine rapidly becomes scanty in amount, high colored, and con- 
centrated, and usually contains albumin and casts as the result of 
toxic nephritis. The vomiting, con.sistiiig at finst of the contents of the 
stomach, soon becomes bilious and fecal in character. It is at times 
explosive, but in the later stages it is merely a passive regurgitation. 

Patients with peritonitis always feel and look sick, and as the 
infection increases they become restless and anxious. The mind is 
alert and active up to the late stages, when delirium is followed by 
stupor and (!oma. The dorsal position, with the knees flexed, is very 
characteristic and is usualy noted in all but the mild, localized infec- 
tions. This position relieves tension, not only of the anterior abdomi- 
nal muscles, but of the iliopsoas. The latter region is easily irritated 
and inflamed in infections starting about the cecum, pelvis, and sigmoid. 

Distention or meteorism is one of the earliest signs. It is the result 
of the attempt of the intestines to remain quiet in order to minimize the 
pain that comes from peristalsis. With the ce.ssation of normal down- 
ward peristalsis, and with the inevitable diminution of intestinal 
absorption, decomposition and fermentation rapidly take place, and 
the coils become locally or universally distended with gas. In order to 
relieve itself a reversed peristalsis may take place in the upper intestine, 
forcing the contents backward into the stomach, which by vomiting 
and eructation rids itself of some of the contents. The relief to gas- 
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pressure in this maimer is slight, however; the bowel cannot force the 
gas downward along the large intestine, which normally is more sluggish 
than the small gut, so that the pressure becomes more and more intense; 
angulations and constrictions from adhesions form, the diaphragmatic 
movements are interfered with, the respirations become more super- 
ficial and aeration of the blood is reduced. The heart's action is more 
and more embarrassed by the pressure from below, until finally, death 
comes as the result of a culmination of the various interferences with 
the vital functions. The formation of free fluid may take place to 
a moderate extent. It almost never is sufficient in amount to cause 
trouble. Its presence cannot he easily or accurately determineil by 
percussion, and, for that matter, a knowledge of its presence is of little 
moment in diagnosis. 

In local collections of j)urulent exudate the symptoms approach 
those of an abscess elsewhere. A temperature that is usually mod- 
erately elevated, a quick j)ul.se, local tenderness and pain, varying degrees 
of disturl)ance with the intestinal functions, rarely chills, unle.ss there 
is a formation of new collections of pus. Urinary retention is not 
uncommon. The causation seems analogous to that of gas retention 
in the bowels. Frequent and painful urination may also be found in 
infections involving the viscera adjacent to the bladder. 

Diagnosis. — A diagnosis can generally l)e made by a consideration 
of the typical signs and .symptoms outlined above. There are, however, 
a variety of pathologic <*onditions that mimic the .symptoms of a i)eri- 
tonitis and which mislead the best of surgeons into operation. Among 
the.se we should include the early .stages of the acute eruptive diseases 
in children before the cutaneous manifestations are evident; acute 
nephritis, lead poisoning, pancreatitis, acute toxic gastritis, infection 
of the cellular tissues of the parietes, e.specially in the .^j)ace of Ketzius, 
renal and biliary calculi, and even hy.steria; hemorrhages and abdominal 
pains of ob.scure origin in ty{)hoid, orchitis in gonorrhea and mumps, 
and most important of all, tlie abdominal cri.ses in acute pulmonary 
<liseases, notal)ly pneumonia. This last condition is most freipiently 
mistaken for peritonitis or appendicitis, especially in children, and 
there is no surgeon of experience who has not seen a number of ca.ses. 
Fortunate is he if he h(i.s e-scaped the enibarra.s.-^ment of a nee(lle.ss 
laparotomy. Thc.se patients fail to exhilat a genuine .spasm, and the 
temperature and respiration are elevated out of proj)ortion to the 
abdominal .signs. A careful auscultation will often show suspicious, 
if not typical, pneumonic .signs in the chest. 

An acute intestinal obstruction from mechanical causes (twists, 
bands, internal hernia, coproliths, etc.), will strongly suggest a peritonitis 
because of the pain, colic, vomiting, and meteorism ; i)ut until a peritonitis 
develops secondarily there is an absence of spa.sm, rise of temperature, 
leukocytosis, and the general facies of an inflammatory disturbance. 
An enema will usually bring flatus and feces early in peritonitis, but not 
in obstruction. In late peritonitis, with paresis, when enemata are 
ineffectual, the typical signs and symptoms are too well marked to 
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warrant the error in diagnosis th^t is so often made. Mechanical 
obstruction is relatively rare; inflammatory obstruction is very common. 
The latter is preceded by hours and days of illness that lead up to the 
obstructive stage. The former comes suddenly, and rarely with pre- 
monitory symptoms. 

Prognosis. — The prognosis in peritonitis depends so much upon 
the extent, type, virulence, and treatment of the infection, on the 
individual, and on the various possible sequela*, that no general estimate 
is possil)le. Any peritonitis may be directly or indirectly fatal. Much 
of it is serious, but with modern surgery the prognosis, broadly speaking, 
is far better than heretofore. The diffuse, spreading, streptococcic 
forms are almost always fatal from a general septic infection. Some, 
apparently the most hopeless, recover both by medical and surgical 
treatment, and no case should be condemned as hopeless so long as there 
is life. The lo(!alized types offer a better prognosis, best under surgical 
treatment, though some recover spontaneously, as we all know. The 
best prognosis, a prognosis that is almost perfect, attends the (;ases 
that seek surgery in the earliest hours, l^efore absorption, before diffu- 
sion, and l)efore meddling by internal medication. Barring the rare 
accidental calamities that come with surgery of any part of the body, 
it is not to be gainsaid that if it were possi))le to treat surgically every 
case of peritonitis within twelve hours, at most, after its onset, the 
mortality from peritonitis would fall to a small fraction of 1 per cent. 
In other words, skill in diagnosis, enal)ling us to recognize the causes 
and first symptoms of i)eritonitis, skill in operative technic, and skill 
in after-treatment will rol) one of the dreaded lesions of the body of 
practically all of its horrors. Kvery siu’geon of experience will frankly 
assert that a large share of his deaths and bad results come not from 
surgery, but from ])revious ignorant or misdirected treatment of patients 
suffering from an inflamed peritoneum, before they are given into his 
hands. Ignorance on the part of the laity, isolation, and environment, 
will always render a certain proportion of cases of peritonitis serious 
or hopeless. The profession, in general, however, by recognizing that 
peritonitis is a surgical disease from the start, can do much to lower the 
mortality and thereby slowly educate the masses to the same under- 
standing. 

Treatment. — The treatment of peritonitis is essentially surgical. 
That it is not necessarily so, is manifested daily by temporary and 
permanent recoveries under medical treatment, or under no treatment 
at all, but if we deal with large numbei*s and consider not the mortality 
alone, but the morbidity, then there is little question but that modern 
surgery, properly applied, is a conservative form of treatment. 

In local or mild infections the sum of surgical therapy is included 
in the removal of the infecting focus, followed by drainage or not, as 
the case may be. Early and direct attack of the infection, minimal 
disturbance of the surrounding tissues, and intelligent after-care are 
essential. In subsiding infections delay until the operation can be 
done as aseptically as within the first hours after onset is good surgery. 
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To estimate the wisdom of delay requires as good surgical judgment 
as does the operation itself. We should emphasize this fact in discussing 
the virtues of the so-called starvation treatment of peritonitis. 

Granted that operation is the best treatment in the local, mild, or 
chronic types, let us consider the treatment in the acute, violent, 
spreading, or diffuse types which make up the bulk of failures. At the 
present time, in America, the methods of dealing with these cases may 
be divided into four groups. First of all, surgeons are unanimous that, 
given such a case within twelve hours, or at most, thirty-six hours (in 
appendicitis particularly), the time to operate is at once. After twelve 
to thirty-six hours, when the sepsis and the peritoneal infection are 
spreading, we may temporarily withhold interference, trusting to 
spontaneous subsidence, attenuation of toxins, and localization of 
infection. Thirdly, we may open the abdomen at once, remove the 
invading source, if possible, cleanse the cavity by irrigation, and close 
the peritoneum, draining the muscles and fat la3"ers, or, fourthl3^ we 
may open the abdomen, remove the focus with as little disturbance as 
possible, drain locally, with the patient in the sitting or FowJer position, 
instilling into the rectum, slowly and persistently, large amounts of salt 
solution. This is the so-called Murph}" method. 

Let us take up each of these methods in detail. In the first group, 
where operation is carried out at the start of the infection, there is but 
little that we can add to the general technic, as given in Chapter XLII. 
Such cases are really “interval cases. The origin of the infection 
should be removed or otherwise radical!}^ dealt with. Thus, an appen- 
dix should be excised, a perforation should be closed, an abscess should 
be drained, etc. All manipulations should be of the gentlest, more so 
than in true interval ca.ses, l)ecause the inflamed peritoneum is very 
susceptible to injur\^ and infection. Moist wicks and packs, rather 
than dry, should he used. Because absorption is definitely more slow 
after a dry than after a wet laparotomy, especially where the peritoneum 
is at all inflamed, irrigation should not be emploj'ed, except in rare 
instances, as when the visceral contents have been poured forth in 
quantity. Irrigating fluids should be of the mildest, preferabl}'^ normal 
saline solution. Drainage is rarely advisable if the infecting focus is 
removed. In our experience in these cases w'e find that the peritoneum 
takes care of a small residue of sepsis better than the parietal fat, so 
that we allow for a capillary drain to the parietes in suspicious cases. 

The second, or starvation method of treatment, is popularly known 
among Americans as the Ochsner treatment. The underlying reason 
for using this method is that peristalsis spreads peritoneal infection. 
If all food and cathartics are withdrawn, and if the stomach is emptied 
of nauseating regurgitated contents, the peristalsis is reduced to a 
minimum and meteorism is diminished. By this induced rest the 
peritoneum can dispose of much infection, and an opportunity is allowed 
for a localization and imprisonment of the infecting origin. In other 
words the peritoneum is splinted. Once allow a barrier to encompass 
the focus, in a majority of cases an inflamed appendix or gall-bladder, 
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and a progressive peritoneal infection is stopped. As soon as isolation 
is well secured, operation can be done with comparative safety. To 
carry out this treatment all food by the mouth should be absolutely 
prohibited. No laxatives nor cathartics should be given. The stomach 
should be washed out thoroughly one or more times, until that organ is 
completely freed of the backflow from the upper intestines. Rectal 
feeding, in amounts not exceeding four ounces, and not oftener than 
every four hours, will furnish suflBcient alimentation. Ochsner main- 
tains that if this is instituted early the most violent and dangerous 
forms of acute gangrenous or perforative appendicitis become com- 
paratively mild or harmless. It is especially applicable to cases of 
beginning diffuse peritonitis. There is no doubt but that the general 
principle of this treatment is a long step in advance in dealing with 
peritonitis in general. Its specific application requires judgment, and 
is best used in the hands of surgeons experienced in operating, or in the 
hands of the general practitioner remote from surgical centers. It is 
adapted, for the most part, to inflammations of the appendix and gall- 
bladder; its employment in peritonitis secondary to strangulation, 
ulcers, etc., implies bad judgment. 

The third method of treatment of severe peritonitis, as championed 
l)y Ulake and others, consists in removal of all active infective foci, 
thorough irrigation of the abdomen with tw'o-way tubes, until the 
fluids are returned clean, closure of the peritoneum, and drainage of the 
muscle and fat layers. The patient is given gastric lavage, when an 
ounce or two of epsom salts may be left in the stomach. Salines are 
given by rectum to promote renal elimination, and the patient placed 
in the sitting or Fowler position. If the infecting necrotic focus cannot 
be removed, then the peritoneum must be drained on general principles. 

The fourth method, as advocated by Murphy, consists in a rapid 
and gentle removal of the infecting focus, generally an appendix, 
avoidance of irrigation, sponge cleansing, etc., drainage of the lower 
part of the cavity through the single incision, or through an additional 
suprapubic opening, maintenance of the sitting position, gastric lavage, 
if necessary, for nausea or vomiting, and instillation of normal salt 
solution into the rectum so gently and steadily that the rectum is not 
irritated. A large quantity of fluid is thus absorbed, only to be elimi- 
nated with the toxins by the kidneys. To accomplish this a short 
injection nozzle with several small openings is inserted into the rectum 
and held in place by an adhesive strap about the thigh. To this is 
connected a reservoir of warm saline solution, elevated only about six 
to seven inches above the level of the buttocks. This reservoir is 
replenished and kept warm, so that an adult will absorb, unconsciously, 
a pint or more within an hour, and this rate can be maintained, if 
necessary, until he will take care of eighteen pints in the twenty-four 
hours. The injection is best stopped every few hours for varying inter- 
vals if the rectum shows signs of irritation, or when the pulse becomes 
full. 

The last method is being used more and more by American surgeons, 
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and in my hands it has been most satisfactory. It apparently combats 
not only the peritonitic process, but the general toxemia as well, and 
for this reason I make use of it to a modified extent in sepsis from 
causes other than a peritonitis. 1 must caution against its over-use. 
It is possible for a patient to absorb more fluid than can l)e eliminated, 
as is shown by a pulse that is over-full in volume or by cough and rales 
from edema in the lower chest, though these signs are less frequent than 
after hypodermoclysis. It is better applied to the treatment of 
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children than is the Ochsner method. In using the latter I find dif- 
ficulty in making gastric lavage, and the omentum, upon which we rely 
for protection in adults, is so poorly developed in children as to be of 
little practical use. 

In addition to the methods described above there are innumerable 
others, many being modifications of one kind or another. In cases 
with distention, the gut may be opened in one or more places and 
emptied of its contents, or the entire length may be stripped or milked” 
down to an opening in the distal portion, thus relieving the patient of a 
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lar^j;e quantity of poisonous material. The opening!; of the p;ut may be 
closed at once, or an enterostomy rfiay be established by fastening in 
a glass or rul:)l)er tid)e, or l)y Stewart’s method of introducing half of 
a Murphy button into the gut and connecting a rub})er tube with it by 
mc^aiis of the other half. Usually, the cecum or lower ileum is selected 
foi- this, but in severe cases it may be best to select any presenting loop. 
Kocher opens high in the jejunum and low in the ileum, washing the 
gut through and through and closing the openings at the termination 
of the irrigation. Most surgeons at the present time avoid the eviscera- 
tion, wiping with sponges, prolonged or rough handling, and chemical 
irrigation that have been in vogue at one time or another. All opera- 
tive procedures tend to grow simpler, to minimize trauma, to rely on 
peritoneal absorption and destnudion of toxins, and on augmenting the 
eliminative functions of the various organs. 

Mikulicz has attempted to institute a hyperleukocytosis by the 
injection, twelve hours before operation, of 50 cc. of a 20 per cent, 
solution of nucleic acid. This is aided l)y flushing out the cavity with 
hot saline solution. The method apparently is of Ijenefit, but is not 
yet firmly established. 

The efficacy of the Fowler position in securing drainage seems to 
lack experimental proof, according to Vates and others, but, clinically, 
the ])icture is so far dilTereiit from that which obtained in similar cases 
under the horizontal or head-low position that few surgeons would 
willingly return to the old custom at the present time. 

The nourishment of patients with peritonitis is best given by 
rectum or subcutaneously. Knemata should be small in bulk, easily 
absorbed, warm, and slowly administered. Thirst is controlled best by 
the saline enemata. Mouth feeding in severe cases with nausea, 
exudation, or vomiting is a waste of time and energy. The stomach 
<lo(\s not ab.sorb, nor does it propel, any food into the intestines, and, 
beyond si])s of hot water, it is best to avoid feeding in the acute stages 
of peritonitis until nausea and eructations have ceased. This usually 
comes in forty-eight to seventy-two hours, if the patient survives. At 
the end of that time the abdominal infection is more or less limited in 
extent and virulence, and we have to deal with a subacute infection. 
The tenderness and pain are best relieved by large, thin, hot poultices. 
Ice applications are rarely as comfortable or effective. 

Morphin, to control the severe pain, is useful; at times it relieves 
the intense spasm of the intestines and acts as a cathartic by allowing 
peristalsis enough to expel the distending gases. Its routine use, 
however, must be thoroughly condemned. 

Dilatation of the stomach, sudden, acute, and severe, occasionally 
accrompanies an acute diffuse peritonitis, or it may simulate such a peri- 
tonitis in the presence of a mild and local infection. Thorough lavage, 
repeated at short intervals, will turn the progress of the disease as if 
by magic in such cases. 

The use of cathartic enemata has been fully covered in Chapter 
XLII. So also with stimulants. To emphasize our views we would 
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repeat that we rely very little on alcohol or strychnin, more on saline 
enemata, with adrenalin given subcutaneously or in the enemata. 
Warmth, rest, fresh air, and the Fowler position are necessary, first of 
all. 

The use of continuous intra-abdominal irrigation or of the prone 
position after operation has not been demonstrated as of definite value. 

The question as to whether the infecting focus should always be 
removed depends upon the severity of the infection, the skill of the 
operator, and the environment. It is better to save the patient’s life 
by simple drainage, even if the focus is not removed, than to risk a life 
for the sake of performing a complete operation. Primary eradication 
may be a most formidable problem; the same operation a few weeks 
later may be one of the simplest. 

After-treatment in septic peritonitis does not differ materially from 
that after an ordinary laparotomy. Careful watch must be kept for 
sequel®, which vary widely. We must look for secondar}' abscesses, 
near or remote, in the abdominal cavity, lymphatic infections in the 
mesenteric and retroperitoneal chains, subphrenic and pleural infections, 
embolic abscesses of the liver, lungs, heart, etc.; nephritis, phlebitis of 
the extremities, twists and strangulations, fecal fistul®, perforation of 
an abscess into various organs, parietal cellulitis, cutaneous eruptions, 
acute pulmonary' edema, parotiditis, the awakening of latent systemic 
infections, as malaria, rheumatism, tuberculosis, etc. This is but 
a partial list of the sequelae that every surgeon meets sooner or later 
and with which he must be able to cope.. In short, the solution of the 
immediate problem may be the least serious task that confronts the 
surgeon when dealing with infectious peritonitis. 
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SURGERY OF THE ESOPHAGUS. 

By George Gottstein, M. D., 

BRESLAU. 

ANATOMY AND PHYSIOLOGY. 

The esophagus begins at the lower border of the criooid cartilage and, 
after passing through the hiatus esophagi opposite the body of the 
eighth thoracic vertebra, enters the stomach 2 or cm. below the dia- 
phragm. The length is from 24 to 28 cm.; the distance from the incisors 
to the esophageal entrance is 1 4 to 18 cm.; hence the distance from the 
incisors to the cardiac end is between .‘18 and 46 cm. The arteries are 
branches of the inferior thyroid, posterior bronchial, phrenic arteries, 
and coronary artery of the stomach. The veins empty into the a/ygos, 
superior and inferior venie cavie, and })ortal veins. The nerves are 
deriveil from the pneumogastric, laryngeal, and sympathetic. Solid 
food is carried to the cardia by peristalsis, while fluicls are pressed down 
by the contraction of the mylohyoid miLScles (Kronegger and Meltzer). 
The cardia is provided with a double closing mechanism, a muscular 
and a valvular, the valves being so arranged as to prevent regurgitation 
of food from the stomach into the esophagus, but not the passage in the 
opposite direction. 

METHODS OF EXAMINATION. 

Percussion, auscultation, palpation, inspection, pressure determi- 
nation, and radiography arc the methods employed. Percussion and 
auscultation are of minor importance. A deglutition murmur (scpiirting 
murmur ■’) is heard soon after the beginning of the act of swallowing, and 
from six to seven seconds later a second murmur as the food passes 
into the stomach (scpieezing murmur). The second murmur is absent 
or delayed in partial or complete occlusion at the cardia and when there 
is a stricture higher up in the gullet. 

Examination with a Sound. — The sound or bougie is to be regarded 
as a prolongation of the examiner’s finger and must be introduced very 
slowly and cautiously, the examiner feeling his way. The following 
instruments are used for diagno.stic purposes: 1 , Ordinary soft stomach- 
tubes of varying thickness; 2, solid flexible bougies (Fig. 887, a) ; 3, fenes- 
trated hollow sounds, sometimes filled with salt or mercury (Fig. 387, 
b and c). These may also be used for the introduction of food and have 
the additional advantage that particles of tumors may lodge in the 
openings. They may be cylindric or conic, or provided with a conic 
780 
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tip. In length they vary from 60 to 80 cm., and are made of all 
degrees of thickness, measured either after Charriere's scale or in centi- 
meters ; 4, Trousseau^s whalebone bougie, with detachable olive tips 



Fio. 387.- , Bougies or sounds; b, bulbous sounds; t, English rubber sound with funnel and open* 

iiigs at the tip; d. Trousseau’s olive-tipped bougie. 



Fig. 388. — (^KAwrovu’s Metal Sound with Spiral. 


and of varying thickness and length (Fig. 387, d); 5. Crawcour’s 
spiral metal sound provided with a spring (Fig. 388) and of varying 



Fig. 389. — Leube*8 Diverticulum Sound. 


thickness, with conic or round tips. This consists of a long spiral made 
of rolled tin; 6, diverticulum sound (Figs. 389 and 390), for strictures 
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situated high up in the esophagus ; an ordinary Mcrcier catheter may 
also be used. 

For therapeutic purposes the following sounds are also employed: 
7, Catgut sounds with rounded ends to facilitate their introduction. 



Fig. 390. — Starck’s Diverticulum Sound. 


The end of the sound swells when introduced into the stenosis and thus 
effects dilatation; 8, the gyromele and Kuhn's metal spirals; 9, Schrei- 



Fio. 391. — Schreiber’s Dilating Sound. 


ber’s dilating bougie (Figs. 391 and 392). With this instrument dila- 
tation is effected by means of small rubber tubes which can be distended 



Flo. 392. — Esophageal Stricture. Shows Schreiber's Dilating Sound in Position. 


with water. Instruments of this type have also been devised l)y Reich- 
mann, I. C. Russell, and von Leube ; 10, Senator-Ebstein's swelling 


Fig. 393. — Senator's Imbibition Sound with Laminaria Tent. 


sounds, soft French esophageal sounds with a thin, detachable laminaria 
tent (tupelo, pressure-sponge) (Figs. 393 and 394); 11, dilatation by 
means of a distended drainage-tul» (Fig. 395) ; 12, Eiselberg’s tube for 
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continuous dilatation; 13, tubage of%e esophagus (Fig. 398). In this 
method, hard-rubber tubes of various shapes, from 3 to 5 cm. long and 



Fig. 394. — Ebhtein’m Inhtrument for Introducing Lamin.\kia Tents. 


provided with a long silk suture, are introduced into the stricture with 
an instrument called an introducer, either for the purpose of dilating 




Fio. 395. — Von Hacker’s Method op Explor- 
ing THE Gullet with a Drainage-tube 
Stretched Over a Mandkin. 



Fig. 396. — Gottstein’h Permanent Cannula. 



the stricture or introducing food through the tube (Fig. 397). For 
continuous dilatation Gottstein's permanent cannula is used (Fig. 
396); 14, Zeehuisen’s method; Silver balls of gradually increasing size, 
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attached to silk sutures, are swallowed and effect dilatation partly by 
their own weight and partly by the pressure they exert as they are 



f'ni. JIOS. Symond’s Ksophaokal Tuhk. 


withdrawn: 15, for von Hacker s method of continuous dilatation, see 
the chapter on Methods of Operation. 



Fig. S99. — Mbthod of Introducing Khopiiagbal Bougie. 
Tlie boijfne in beut before it is introduced. 


Technic. — The object of introducing a sound is to determine the 
seat of the stenosis, its nature, and the degree of constriction, liefore 
introducing a sound false teeth must be removed from the mouth. On 
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account of tho copious How of saliva the patient should hold a basin in 
both hands and should be instruefed to breathe in and out rapidly 
during]; the examination, to avoid retching, to allow the saliva to flow 
from the mouth into the basin, and not to grab at the sound with his 
hands, as such a procedure may be very dangerous. Before a sound 
is introduced for the first time the vascular system should be thoroughly 
examined. 

Contra-indications. — Acute inflammation of the esophagus; dur- 
ing the first four to six weeks after a burn; recent hemorrhage from 
the esophagus or stomach; advanced pulmonary or cardiac disease; 
aortic? aneurysm: advanced cirrhosis of the liver. According to the 
author's method the sound is first dipped in warm water or oiled 



Fks. -lOO. — MKTllOn OF iNTRODrCINO Fsopiiaof.m. UoroIE. 
position I.: 'Plu* hrad in oxiensiuti until the bougie reaches the csophaKt'nl entrance. 


and introduced as shown in Figs. 399, 400, and 401. If the pharynx 
is very sensitive it should be tcniched with a 10 per cent, solution of 
cocain. In examining children a wooden wedge must be inserted 
between the teeth to jjrotect the sound. Pressure with the sound is 
strictly forl)idden. For measuring the depth of the stenosis a graduated 
sound, or von Mikulicz’ measuring sound, is used. 

The successive steps in an examination with the sound are as follows: 
A thick, soft stomach-tube is first introduc'ed, and if, after waiting a 
few minutes, it passes the stenosis, the latter is usually due to spasm; 
if not, the condition may l)e an organic stricture, a diverticulum, or 
spasm. If the introduction of the tube causes local pain there may be 
a tumor, an ulcer, or an esophagitis. If no contraction is felt on the 
tube there may be atony, or paralysis, or disturbance of sensation; if 
VOL. Ill —AO 
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the tube can be moved slightly in different directions, a dilatation may 
be assumed to be present. After withdrawing the tube, the openings 



Fio. 401. — Method of Introducino Esophageal Bougie. 

Position II.: The chin brought down almost to the chest; the bougie glides into the esophagus. 


should be examined for the presence of particles of tumor, blood, or pus. 
If a thick stomach-tube can be' passed into the stomach, stenosis of the 

esophagus can be excluded with 
a fair de^?ree of probability. In 
order to determine the degree 
of stenosis a hard esophageal 
or olive-tipped sound is intro- 
duced. It is best to begin with 
cylindric sounds, then to try 
a conic^al .sound; finally by us- 
ing succe.ssively thinner .sounds 
the degree of stenosis can be 
determined. In cases of spasm 
thick, cylindric sounds are 
u.sed. In many ca.ses the di- 
verticulum sound will lie found 
useful. Any swelling that may 
te produced by the pa.ssage of 
a sound subsides in a few days. 
If the stenosis offers great re- 
sistance to the passage of a 
sound, from 6 to 8 small cat- 
gut sounds are used, as in the 
ca.se of urethral strictures. To 
facilitate the introduction of 
the catgut sounds a hollow 
sound may be used (Fig. 402). In severe degrees of stenosis the 
belching of gas and regurgitation of food will serve to indicate that 
the stricture is still permeable. 



Fig. 402. — Von Hacker'h Method op Introducing 
Thin Catgut Bougieh. 

(a, b, e) Into the stricture (b') tlirough a wide hollow 
bougie (A). 
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The Passage of Sounds for Therapeutic Purposes. — In cases of 
mild strictures cylindric sounds are 'preferred. If the stenosis is pro- 
nounced, a conical bougie is necessary. Patience, skill, and practice on 
the part of the physician as well as the patient are necessary for the 
performance of a successful therapeutic sounding. By means of delicate 
movements of the wrist, the sound must be gently turned to the right, 
to the left, forward and downward, until it enters the stricture; fre- 
quently a twisting movement of the sound is necessary to effect an 
entrance. For very close strictures Kraus advises the introduction of 
a thick sound, which is pressed against the face of the stricture for a 
few minutes, after which a thinner sound is quickly introduced. This 
sound is left in place for from ten to fifteen minutes and, if it passes 




Fio. 403. — VoN Mikui.icz Set op Instruments for Esophagobcopt. 


easily, the next size is at once introduced. Cancerous strictures should 
be treated daily. Intelligent patients learn to pass the sounds on them- 
selves, the best for this purpose l)eing a stomach-tube filled with mercury. 
A sound should not be passed after a recent burn. On the other hand, 
cicatricial and cancerous strictures are indications for the introduction 
of sounds. 

EsophagOSCOpy. — ^The greatest advances in the diagnosis and 
treatment of diseases of the esophagus have been made possible by 
direct inspection or esophagoscopy. Attempts to develop an indirect 
method of inspection by means of a laryngeal mirror proved futile. Von 
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Mikulicz was the first to lay the fouiulatioii of modern csophagoscopy 
by employing rigid tubes and direct inspection. 

Von Mikulicz's instrument set (Fig. 403) consists of straight rigid 
tubes, from 10 to 14 mm. thick, beveled at the lower extremity. The 
outsiiie surface of the tube is covered with a centimeter scale 26, 36, 
46, or 50 cm. in length, and the inner surface is covered with lacquer. 

To facilitate introduction a metal mandrin. the lower 
end of which is solid and beveled, is pushed into 
the tul)e. 

In order to overcome the difficulty of passing tlie 
inferior pharyngeal constriction I now almost in- 
variably use a flexible guiding sound of twice the 
usual length and 3 mm. in thickness (Fig. 404), 
over which I introduce the tube with a hollow 
mandrin. The illumination is best effected by 
means of a (Vsper panelect roscopc. The prism of 
the panelect ro.scope is provided with a funnel which 
fits into the tul)e and permits the ready introduc- 
tion of instruments. In adtlition the set comprises 
a numl)er of cotton applicator sounds of various 
lengths, forceps, and an apparatus for warming the 
instrumcMits [)reparatorv to their introduction. 

Preparation of the Patient. — llxcept in cases 
of emergency, the examination should l)e performed 
when the stoma<;h is empty. Sometimes it must be 
preceded by lavage, as, for example, in cases of 
dilatation of the e.soj)hagus. The seat of the ol>- 
struction .should lx? known beforehand in order that 
as short a tube as po.s.sil)le may be employed. The 
structures of the mouth and pliarynx, including the 
entrance to the esophagus, should be thoroughly 
anesthetized with a 10 per cent, solution of cocain. 

PoHition of the Patient. After the example of 
von Mikulicz, I examine in the lateral position. 
Others use the recumbent or the sitting posture. 
The patient lies on an operating taldc which can be 
rai.sed or lowered at will. The head is supported by 
an assistant, who must follow all the movements of 
the examiner (Fig. 405). Before the tube is intro- 
duced the patient is enjoined, first, to breathe 
quietly; second, since he cannot speak, to raise his 
left hand if he feels severe pain; third, not to attempt to stop the flow 
of saliva. Tight-fitting clothing and artificial teeth must be removed. 

The a.s.sistant first bends the head forward, and the guiding sound, 
well oiled, is introduced. The head is then bent backward, and the 
tube with hollow mandrin, which has been previously well oiled, is 
introduced over the guiding sound (Fig. 406). As the patient swallows, 
the tube glides into the esophagus of its own accord. After the con- 









Fig. 406 . — Introducing Ksophagoscope over a Guide. 


By means of esophagoscopy we may detect the presence of foreign 
bodies and remove them; we can diagnose inflammations, ulcerations, 
tumors, dilatations and diverticulse, cicatricial stenoses, etc.; particles 
of tumors can be removed for microscopic examination; and, for the 



790 


SURGKHY OF THE ESOPHAGUS. 


purpose of overcoming a stenosis, fissures can be. cauterized, or partial 
strictures dilated with suitable instruments. The contra-indications for 
the employment of esophagoscopy are the same as for the introduction 
of a sound in general. 

Killian and Gottsteiii have constructed models which may be used 
for practicing esophagoscopy and bronchoscopy (Fig. 407). 

The Esophagoscopic Picture in the Normal Esophagus. — The 
mucous membrane is pale-red, sometimes transversely striated in the 
thoracic portion. At the cardia it merges by a zigzag line with the 
deep-red, velvety mucous membrane of the stomach. The lumen in 
the cervical portion is closed— the mucous membrane forms a rosette — 
in the cervical portion it is wide open, and sometimes one can see as far 
as the hiatus of the esophagus, or even into the stomach. The lumen 
in some places is semicircular, in others crescentic or oval. The infra- 
bifurcal portion is the widest. At a distance of from 35 to 38 cm. from 
the teeth the hiatus is seen as an oblique slit. The cardia is closed and 



Fia. 4U7. — GoTTHT£i.N’tt Model fob Ebopuagobcopy and Bronciiobcopy. 


presents the appearance of a rosette; a deep inspiration often opens it 
to the size of a lead-pen(;il. If the tube enters the stomach, the view 
is obstructed by a trabecular, dark fold of mucrous membrane. We 
distinguish respiratory, pulsating, and peristaltic movements; but the 
first are the most important because their absence indicates a pathologic 
condition. The pulsating movements are caused l)y the proximity of 
the aorta and of the heart, and are frequently transmitted dire(;tly to 
the tube. Peristaltic movements in the form of slight oscillations, or 
complete contraction waves, are noted during deglutition and the act of 
vomiting. The normal esophagus contains neither mucus nor food 
remains. 

Pressure Determination. — In motor disturbances, spasm, and par- 
alysis of the esophagus, von Mikulicz determined the pressure by means 
of the air and fluid method (warm or cold Seltzer water), using the appa- 
ratus shown in the accompanying figure (Fig. 408). Marked deviations 
from the normal are observed, especially in cases of spasm and paralysis 
of the esophagus. In cases of cancerous stenosis the pressure is different 
from the pressure in cicatricial strictures. 


CONGENITAL MALFORMATIONS. 
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Radiography. — Foreign bodies in the esophagus, especially metal 
bodies, can almost always be detected with a fluoroscope or a skiagraph. 


The rays should enter obliquely from 
the right side behind to the left side 
in front (Holzknecht^s fencing posi- 
tion). The position of the stenosis 
and any change in the act of deg- 
lutition can also be detected by 
having the patient swallow capsules 
of bismuth (0.25 to 2.0 grammes- 
4 to 80 grains of bismuth). In order 
to recognize dilatations or diverticula, 
the patient is made to swallow a 
porridge of bismuth and potato (from 
20 to 50 grammes — 5 to 12 i drachms 
— with sugar), when a distinct shadow 
is seen. Bends in the esophagus 
and adhesions can also be rendered 
visil)le by the introduction of bis- 
muth or mercury sounds. Sometimes 
the presence of diverticula or dilata- 
tions is discovered by the kinking 
of the bismuth or mercury sounds. 
On examining the patient with h 
fluoroscope in the fencing position, 
tumors are sometimes seen as slight 
shadows between the shadow of the 
vertebral column and that of the 
aorta. Aortic aneurysm can also be 
diagnosticated, although tumors of 
the esophagus, when adherent to the 



aorta, may pulsate forcibly and simu- 
late an aortic aneurysm. Compres- 


Fig. 408.*-App.uiATUB FOR Determining 
THE Pressure in the Esophagus. 


sion tumors of the aorta can also thus be recognized. 


CONGENITAL MALFORMATIONS. 

These are extremely rare and have no surgical interest. Death 
usually occurs in the first week of life. 

Congenital esophagotracheal fistula and partial obliteration are also 
rare, but as the children survive, they have some clinical significance. 

The symptoms consist in attacks of asphyxia during deglutition. 
Fluids either regurgitate through the nose and mouth, or enter the 
trachea and produce severe dyspneic attacks which may even end 
fatally. 

Malformations of the esophagus are frequently associated with 
other malformations which render life impossible (85 per cent.). If 
this is not the case, life may be saved by means of a gastrostomy; or a 
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radical operation may l)e considered later on. When the condition 
consists simply of a membrane (diaphragm), which can be determined 
by means of a radio, i^raph after introihicin*^ metal sounds from above 
and from below, the membrane is simply perforated with a Murphy 
button or by electrolysis. Communication with the trachea does not 
constitute a contra-indication. Recently it has even been suggested 
to close tlie listvda in the Sauerbruch chamber. C'ongcnital stenosis 
and dilatation will be discussed later. 

INJURIES OF THE ESOPHAGUS. 

Injuries of the esophagus from within are common and are caused 
by foreign bodies or l)y instruments, especially in cases of strict ur(‘ and 
ulceration. On the other hand, injuries from without, shot wounds, 
stab woiuuls, or incised wounds are extremely rare, and when ju’esent 
are usually associated with injuries to neighboring organs which en- 
danger the |)atient’s life. Occasionally a shot or stab wound, however, 
may injure the esophagus alone, and su<*h a wound may heal even after 
food particles have escaped through the opcuiing for a long time. When 
the wound is situated in the thoracic portion, liowever. death usually 
occurs from mediastinitis. 

Symptoms. — Tlie characteristic sign is tlie escape of food through 
the external wound, although this may be abscuit even in stab wounds 
or shot wounds of tlie esoj)hagus when the edges of the wound are in 
close apjxisition. In cases of true esophageal fistula the condition is 
occasionally revealed liy the spasmodic* cougli which follows the act of 
swallowing: or the diagnosis may be made by (lerhardt’s method. 

The prognosis in injuri(»s confined to the esophagus is not unfavorable. 

Treatment." Congestion must be avriided. After dilating the 
wound and undermining the edges in layers, sutures are introduced ami 
the wound is packed with gauze. In the case of injuries of the thoracic 
portion, the operation in Sauerbruch’s chamb(»r, cervical mediastinot- 
omy, or packing through the esophago.scope are the procedures to be 
considered. In any case the patient must i)e fed exclusively by the 
rectum, by the stoinach-tul>e, or by nutans of a gastrostomy. 

WOUNDS OF THE ESOPHAGUS. 

Rupture is very rare. It may follow an injury or occur spon- 
taneously during vomiting after a very full meal, or during lavage. The 
cau.se of spontaneous rupture is l)elieved to be an esophageal malacia, 
produced l)y hyperacid gastric juice in conjunction with a marked 
increase of the internal ])ressurc. In my opinion spasmodic closure of 
the inferior constrictor of the pharynx is nec(*ssary before rupture can 
take place. In the cases that have been observed so far (about 20) 
the tear was longitudinal and situated in the region of the cardia or 
above that point. In only 1 case was the rupture transverse. All 
the patients were males and most of them alcoholics. 

Symptoms. — The symptoms always come on suddenly, with retfching 
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and vomiting, accompanied by severe pain in the chest and epigastrium. 
Further vomiting is impossible, mid fluids pass without difficulty. 
Death occurs within twenty-four hours, with collapse, dyspnea, and the 
rapid development of cutaneous emphysema in the neck. The treat- 
ment is symptomatic. An operation in Sauerbruch’s chamber might 
possil)ly prove successful. 

Perforation.— Primary perforation into neigh])oring organs occurs 
in the last stages of diseases of the esophagus. Perforation occurs par- 
ticularly into the large vessels, the lower air i)assages, the mediastinum, 
etc.; in cases of stricture, ulcerations, foreign bodies, and traction 
diverticula. The perforation usually develops gradually. In benign 
cases recovery has been ol)served. Secondary perforation results from 
rupture of diseased neighboring organs into the esophagus, as, for 
example, aortic aneurysm, destructive processes affecting the cervical 
and thoracic organs. The diagnosis is .sometimes difficult. If there 
exists a cr)mmunication with air conducting organs, the expectoration 
of particles of food is of a.ssistance; or the diagnosis may be made by 
(lerhardt’s method. This consists in the introduction of an esophageal 
tube into the esophagus, when a current of air will pass through, 
es|)ecially noti(5ea])le when the external end of the tube is held under 
water. 

Treatment. — Rectal feeding, gavago, or gastrostomy, if there is any 
prospect of the operation proving successful. 

Hemorrhage. — When due to perforation of large vessels, hemorrhage 
almost always proves fatal. It may occur in carcinoma; as the result 
of fonugn l)odies; in perforation; aneurysm; burns of the esophagus; 
from the rupturing of varices; in cirrhosis of the liver: in ulcerations, etc. 
If the hemorrhage is slight there may be no symptoms whatever. 
Severe hemorrhage causes tarry stools and hematome.'^is. The source 
of the hemorrhage, whether gastric or esophageal can be determined, 
if at all, only witli the esophagoscope. The treatment is symptomatic: 
ice ])ill.s, adrenalin, styptol, ergotin, and rc(*tal feeding. It may be 
necessary to search for the bleeding spot with the esophagoscope and 
pack with gauze, with an inflated rubber bulb, or a Schreiber dila- 
tating bougie. 


FOREIGN BODIES IN THE ESOPHAGUS. 

Foreign bodies of the most varied description get into the esophagus 
from the mouth and are particularly apt to become impacted in strict- 
ures. Among the most common are false teeth, which get into the 
esophagus during sleep and in general anesthesia along with particles 
of food. In industrial workers, needles and nails; abnormally large 
mouthfuls of food, pieces of bone; fruit stones, fish bones; and, in 
children and insane persons, coins, toys, etc. The foreign bodies burrow 
into the mucous membrane and cause complete or partial occlusion of 
the lumen. The favorite seats are at the inferior constrictor of the 
pharynx, above the liifurcation, and above the hiatus esophagi. Small 
foreign bodies, especially sharp pieces of bone, fish-bones, and splinters 
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of wood may lodge anywhere in the esophagus. Most foreign bodies 
ai*e seen above the bifurcation. They are seen directly above the 
cardia only when they have been artificially wedged fast with instru- 
ments, as, for example, during an examination with a bougie. The 
symptoms vary according as the foreign body has produced an injury, 
or occlusion, or both. If the esophagus is occluded high up, attacks of 
asphyxia may occur; if the foreign body is soft, death may ensue. 
When the occlusion is situated above the bifurcation, food and saliva 
are regurgitated with retching immediately after being swallowed; if 
the occlusion is below the bifurcation, regurgitation is delayed for some 
time. If the foreign body has injured the mucous membrane, the 
chief symptom is a stabbing pain. The localization of the pain does not 



Fio. 409. — Skiagraph Showing Tot Bicycle Lodged in the Ebopiiagub. (Rigby.) 
Successfully removed by esophagotomy. 


always correspond to the seat of the foreign body. In most cases the 
patient complains of a feeling of pressure, although sometimes even 
large foreign bodies, such as dental plates, may remain for years in the 
esophagus without attracting attention. Even after the foreign body 
has passed the patient sometimes complains of pain, which is due to 
injury. Even when there is not complete obstruction, regurgitation 
may occur as the result of spasm. Mucus and blood indicate an injury. 
Larger quantities of blood are usually regurgitated only days or weeks 
after a foreign body has been swallowed and has lodged in the tube. 
Fatal hemorrhage occurs chiefly when the foreign body is sharp. Ob- 
jects of this kind always produce severe signs of inflammation, local 
absce.ss, decubital ulcers, perforation into the air passages, mediastinitis, 
and pyemia. 
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The diagnosis is made by the history and subjective symptoms, 
with the additional aid of examimition with a sound, radioscopy, and 
esophagoscopy. Examination with a sound is in general to be con- 
demned. Even in the most favorable case it reveals only the level of 
the foreign body, and in many cases the deceptive ease with which the 
sound glides along the esophagus causes the foreign body to be over- 
looked. Even when the foreign body can be felt with the sound, the 
examiner is often deceived in regard to its position, and in many cases 
the examination does harm by causing impaction or by pushing the 
object from the suprabifurcal into the infrabifurcal portion and causing 
it to lodge at the cardia. Examination with the sound should be 



Fio. 410.— Tooth with a Small Piece of Plate Attached. 
The patient wa.s a girl twenty-one years of age. 


resorted to only in the case of soft foreign bodies, as in such a case the 
object may be pushed into the stomach by the sound, or the irritation 
incident to the introduction of the sound may induce vomiting and 
cause the foreign body to be ejected. 

Radioscopy proves successKil only when the foreign body consists 
of metal, rubber, or some other substance that throws a dark shadow. 
By means of transillumination and photography, in the fencing position, 
even a very small part of a dental plate can always be detected (Figs. 410 
and 411). Before the introduction of these methods it was not always 
possible to detect the presence of false teeth. 

The best method, both for diagnosis and treatment of foreign 
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bodies in the esophagus, is esophagoscopy. The successive steps of 
the examination are as follows: First, it is ascertained positively 
whether the foreign body has been swallowed or aspirated, or whether 
it is hidden in the folds of the clothing in the patient’s bed, as often 
happens in the case of nervous people. Next, the shape, size, and 
nature of the foreign body are ascertained by external inspection, pal- 
pation of the neck, of the mouth, of the pharynx, and by means of a 
laryngoscopic examination. This is followed by radioscopy: First, 
transillumination with sulphide of zinc and then photography. The 
last step in the examination is esophagoscopy, which offers the only 
reliable means of making a diagnosis. 

Treatment. — The treatment of foreign bodies is not begun until 
after the diagnosis has been positively established. 

Bloodless Methods. — If there is danger of asphyxia, the foreign 
body may often be removed at once by inserting the fingers into the 
throat. If necessary a curved pharyngeal forceps may be used. In 




Fig. 411. — Tooth with Piece ok Plate 0.8 by 1.2 cm. 

Tlie foreign body was located with the Hoentgeii rays and seen with the CHophagoscope, intny> 
duced over a guide. I'lie dilatation of the i^ullet, incident to the introduction of the (\sophagoscope 
looitened the foreign bo<iy, which was carried into the stomacli by peristaLsi.s and discliarged per 
rectum twenty-four hours later. The patient was a girl, twenty-one years of age. 

cases of emergency tracheotomy must be performed. Emetics must 
be avoided altogether, because they usually have the effect of wedging 
the foreign body more tightly than ever. 

Artificial digestion or the induction of shrinking with hydrochloric 
acid and pepsin or a solution of papain with dilute hydrocldoric acid: 
In a few cases I have succeeded in causing shrinking of a foreign body 
by having the patient drink strong cognac, after which the body passed 
into the stomach. Extraction through the mouth with pharyngeal and 
esophageal forceps, especially those designed by Gutsch and Eckholdt 
(Fig. 412), with a Weiss fish-bone extractor, or a Grafe coin catcher 
(Fig. 412). These instruments are now rarely used, except when the 
foreign body is impacted at the entrance to the esophagus. Removal hy 
pushing the body into the stomach is indicated only when the esophagus 
is normal and the foreign body is soft. Removal through the esoph- 
agoscope, either by way of the mouth or by forcing the object into the 
stomach, usually succeeds, and is best performed under cocain anesthesia; 
in the case of little children a general anesthetic is required. The use 
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of the guiding? sound is usually avoidifed; if, however, esophagoscopy is 
impossible without the guiding sound, the latter may be used (even 
when the foreign body is small, Figs. 410 and 411), as the thin soft 
sound does not dislodge the foreign body from its position. Soon after 
the cricoid cartilage has been passed the esophagus is carefully searched 
from above downward. Small foreign bodies sometimes escape de- 
tection until the esophagoscope is withdrawn, or they may be felt as 
the tube passes over them. Sometimes the dilatation effected by the 
introduction of the tube, or the peristalsis which is set up, suffices to 
loosen the foreign body and propel it into the stomach (Fig. 410 and 
411). If not, the foreign body must be brought into the field 
and, after being loosened with suitable instruments, such as forceps, 



Firt. 412. — EsopHAiiKAL Instruments. 
a, b, Forceps; c, horscliair probaiig; rf, coin-catcher; c, esophageal bougie. 

hooks, and the like, either extracted through the tube, or, if it is too 
large, along with the tube, or pushed into the stomach. Foreign bodies 
situated above the bifurcation are best extracted through the mouth; 
when situated below the bifurcation the foreign body should, if possible, 
be made to glide into the stomach. When a foreign body is impacted, 
morcellation with the galvanoeauteiy is sometimes necessary. If the 
mucous membrane around a foreign body that has been lodged fast for 
some time is swollen, the swelling must be reduced by the application 
of adrenalin. If there is much mucus, it must be removed with the 
mucus aspirator, or cautiously taken up with cotton swabs. If it is 
positively known that there is a foreign body in the esophagus, and it 
cannot be seen, there is some error in the examiner’s technic. 

The removal of foreign bodies from strictures may present great 
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difficulties, particularly when the forei^i:n body is small. In such a case 
the application of adrenalin is helpful. Sometimes there are two 
strictures, and the foreign body may be situated in the lower stricture, 
although the tul)e is unable to pass the upper. In such a case the 
upper stricture should first be dilated with a laminaria tent. Up to 
1905, 78 cases of esophagoscopic foreign bodies were published. Von 
Hacker has successfully removed foreign bodies from a normal esophagus 
18 times, and 17 times from strictures. In only one case did he fail to 
remove the foreign body from a stricture and was compelled to resort 
to gastrostomy. In the Breslau clinic, out of 154 cases of suspected 
foreign bodies observed during a period of ten years, 5.*^ were subjected 
to esophagoscopy ; in 19 of these the foreign body had already passed; 
and out of .‘14 cases the object was successfully extracted in 29. In 8 
of them the foreign body was lodged in a stricture. 

Operative methods are indicated only when bloodless methods fail; 
when there are symptoms of perforation; or in the presemre of severe 
hemorrhage that would make it impossiI)le to see anything with the 
esophagoscope. We perform esophagotomy when the foreign body is 
situated above the bifurcation. When the body is lower down in the 
esophagus, esophagotomy and gastrotomy are the methods to be con- 
sidered; but the former very often fails. The incision is usually made 
on the left side; the right side is selected only when the foreign body is 
felt, or signs of phlegmonous inflammation are present on that side. In 
making the esophageal incision, we cut down directly on the foreign 
body, or, if it cannot be felt, on the tip of a previously introduced esoph- 
ageal sound. Extraction is performed with curved dressing force])s; 
if necessary, the foreign body may be broken up wdth bone forceps. 

In performing gastrotomy the stomach is either sutured to the 
abdominal w^all, or the viscus is drawn out through the abdominal 
w^ound, the surrounding structures walled off wdth gauze pads, the 
stomach incised, and the entire hand introduced; or a smaller incision 
is made for the introduction of instruments. Instead of an instrument, 
the finger nciay be tied into the stomach by means of a j)urse-string 
suture, the wall of the stomach invaginated into the esophagus, and 
the body extracted with the hooked finger. If the '‘suture method'’ 
is to be employed, it must be po.s.sible to force a thin probe past the 
foreign body; to this a sponge is attached and, as the sponge is with- 
drawn, the foreign body is carried down with it. Out of 19 cases 
gastrotomy proved successful in 15. 

Complications of Foreign Bodies in Esophagus. -The most 
frequent is hemorrhage, which occurs when the foreign body is wedged 
fast. If the bleeding is profuse, attempts should be made to ligate the 
eroded vessels; if the bleeding spot cannot be found, the carotid must 
be ligated in the lower third. 

Perforation of the foreign body into the surrounding structures may 
cause empyema, pyopneumothorax, or abscess. Evacuation is effected 
by operation, and the foreign body may even be removed. In cases of 
abscess the prognosis is unfavorable. We distinguish between cervical 



INFLAMMATIONS AND ULOKRATIONS. 


799 


and thoracic abscesses; the symptoms are moderate fever and some- 
times chills. Cervical abscess causes marked swelling of the pharynx, 
pain during movements of the head and deglutition, and a doughy 
swelling in the neck. Cutaneous emphysema is a very unfavorable 
sign. In abscess of the thoracic portion symptoms may be entirely 
absent with the exception of slight interference with deglutition and 
moderate fever (37.5° to 38.5° C. — 99.5° to 101.3° F.). 

Treatment.— CervicoZ mediastinotomy: Of the cases that have 
been subjected to the operation 5 ended in recovery and 2 were 
fatal. Posterior thoracic esophagotomy, which is employed when the 
foreign body cannot be removed in any other way, offers but little 
prospe(;t of success; of 3 cases in which this operation was performed 
one survived after an illness of nine months. 

INFLAMMATIONS AND ULCERATIONS. 

Acute Inflammations. — We distinguish inflammation produced by 
mechanical, chemical, and thermic causes (foreign bodies, chemical 
burns, scalds, sharp particles of food, etc.), and the inflammations 
which follow acute infectious diseases. 

Toxic (corrosive) esophagitis, the most important from a practical 
standpoint, is caused by the swallowing of corrosive chemicals (solutions 
of caustic soda, lye, acids, etc.). We distinguish superficial corrosion, 
with desquamation of epithelium, sometimes in the form of casts, 
and deep corrosion, which may cause perforation into surrounding 
structures. Corrosions due to concentrated chemicals almost always 
end fatally from perforation of the stomach or erosion of the windpipe. 
The symptoms vary with the severity of the injury from slight inter- 
ference with deglutition to severe conditions of collapse. The diagnosis 
is made by the history and the discovery of eroded areas in the mouth. 
In all severe cases the prognosis is doubtful. 

Treatment . — Immediately after the injury a stomach-tube should be 
introduced, avoiding pressure, and the esophagus flushed out with 
water, oil, or milk; in the case of acids, wdth soap solution, and in the 
case of lye, with thin vinegar or citric acid ; or the patient may be made 
to drink milk, oil, etc. Emetics arc not to be used. The rest of the 
treatment is purely symptomatic — ice, rectal feeding, opium, etc. In 
recent, severe (jorrosions, and in acute occlusion due to secondary 
swelling, immediate gastrostomy is to be recommended, which, after 
six weeks, may be utilized for continuous dilatation. When the pylorus 
is also affected, von Hacker recommends duodenostomy. During the 
first four to six weeks the introduction of a sound is absolutely contra- 
indicated; also when there is fever, or the saliva or vomitus contains 
blood. 

Acute catarrhal inflammation occurs after the swallowing of 
foreign bodies, the careless introduction of sounds, the ingestion of hot 
and irritating fluids and, rarely, as an idiopathic disease, particularly 
after excessive indulgence in alcohol. The symptoms consist in high 
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fever, severe pain on swallowing, retching witli the production of a 
tenacious secretion, pain on moving the neck, speaking, etc.; durin^j; 
pressure on the esophagus, and whenever a chanjjie of posture is made. 
Esopha^oscopy and the introduction of sounds ou^ht to he avoided 
unless there are forei»:n bodies wed.u:ed fast. The pr()<>:nosis is j^ood. 

Treatment: Absolute rest, iwtal feedin^ii;, morphin, tannin. Recov- 
ery occurs in from three to fourteen days. 

Phlegmonous Esophagitis. —The causes are: foreign l)odies, cor- 
rosions, {)hlegmon of the stomach, rupture from peri-esophageal purulent 
foci, and lacerations of the mucous membrane after violent vomiting. 
We distinguish a tliffuse and a circumscribed form. The diagnosis is 
difficult, and the esopiiagoscope is of use only when the inflammation is 
caused by the presence of a foreign body. The symptoms are fever, 
chills, dysphagia, dyspnea, and the expectoration of pus. In the diffuse 
form the prognosis is unfavorable. In the circumscribed, it is doubtful. 

Treatment: When the diagno.sis has been confirmed by i»ispection 
with the esopiiagoscope. the abscc.sses should be pum^tured, or the 
mucous membrane incised. Spontaneous jierforation sometimes oc(!urs. 
Mention should also be made of exfoliating and fibrinous esophagitis 
after diphtheria. smallj)ox, etc. 

2. Chronic inflammatory processes either result from acute in- 
flammation or may be chronic from the outset, (’hronic (‘sopliagitis is 
particularly fre(|uent in alcoholics ami smokers; in association with 
chronic pharyngitis, and gastric catarrh: in the mucous nuunliraiie 
immediately above an old stemvds; in dilatation and in diverti(*ula: 
in association with ulcer of the slomach; and secondarily, as an accom- 
paniment of severe congestion following cardiac or pulmonary disease. 
Leukoplakia of the esophagus, whi<*h closely r(‘seml)l(\s the same con- 
dition in the mouth and predisposes to cananoma, is sometimes 
associated with the chronic <aitarrii. 'Fhe symptoms are slight inter- 
ference with deglutition and burning in the eso])hagus. 

After acute infectious diseases (tyi)hoid fever, scarlet fever, diph- 
theria, small-pox, sepsis) we may have the formation of fibrinous false 
membranes, infiltration, and in consecpience of these prficesses, scar 
formation. Thrush is found most frecpiently in children, but also in 
debilitated individuals. Jh'ginning in the mouth, it often extends deep 
into the tissues and may even give rise to m(?tastases in the brain. The 
diagnosis is made with the microscope; sometimes particles caught in 
the openings of the fenestrated souml may be utilized for examination. 

Treatment. — Mechanical cleansing, irrigation with 15 per cent, 
borax solution, emetics, etc. 

3. Ulcers, -■( ■at arrhal erosions and ulcerations occur in association 
with chronic catarrh. 

Treatment. — Local applications of silver nitrate through the esoph- 
agoscope; bismuth. 

Fissures are observed after the swallowing of foreign bodies and 
also within cicatricial strictures. They sometimes give rise to spastic 
states. The seats of predilection are the entrance to the esophagus 
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and the cardia. The symptoms are cramp-like pains during eating 
and when the sound is introduced.* 

Treatment. — Local applications of silver nitrate or bismuth; rectal 
feeding; cocain, temporary gastrostomy. Ulcers due to pressure — gan- 
grene ^ are produced by the pressure of foreign bodies, permanent dilat- 
ing sounds, and aortic aneurysm. Decubital ulcers the size of a penny 
are seen on each side of the anterior and posterior wall, and are due to 
the pressure of the plate of the cricoid cartilage; they occur at the en- 
trance to the esophagus in bedridden and greatly emaciated patients. 

MOTOR DISTURBANCES OF THE ESOPHAGUS. 

We distinguish hyper- and hypokinetic disturl)ances. The term 
hyperkinetic is used to describe spastic contractions of the muscles 
exceeding in intensity the physiologic normal. Depending on the 
location, we speak of esophagismus or cardiospasm; and to indicate 
whether the disturbance is functional or organic, the terms idiopathic 
or primary, and secondaiy spasm arc emf)loyed. 

Esophagismus. Idiopathic spasm of the esophagus (esophagismus) 
is common. It may occair anywhere in the esophagus, but especially in 
the highest j)ortion. The spasm occurs in smokers and drinkers, in 
nervous jiersons (glol)us hystericus), in women, and in small children. 
.As a rule, it occurs only in jiaroxysms. dironic forms persisting for 
years, in which the autojDsy fails to reveal alterations of any kind, not 
even a dilatation above tlio seat of spasm, are mentioned by Kraus. 

According to the etiology we distinguish three varieties: 1. A form 
occurring as a symptom of some well-defined clinical picture, as that of 
rabies, tetanus, hysteria, epilepsy, chorea (also typhoid fever). 2. A 
reflex form produced by irritation in some other part of the body, 
d. An idiopathic form. The symptoms consist in dysphagia and, some- 
times, severe cramp-like and colicky pains in the chest, radiating to the. 
shoulder. Fluids sometimes pass the obstruction, but occasionally 
even the swallowed saliva is arrested. The dysphagia usually comes 
on sudd(Mdy, but sometimes develops gradually. The frequent changes 
in the degree of permeability to food is a characteristic sign. Ob- 
jectively the sound meets with resistance at the seat of the spasm, which 
resistance disappears after waiting a few seconds or minutes and after 
employing greater force. The sound sometimes transmits the sensa- 
tion of passing a narrow canal. The diagnosis of the condition itself 
is confirmed by esophagoscopy which, however, fails to reveal the 
j)rimary disease; for below the point of spasm there may be an ulcer, a 
fissure, a stricture, or a tumor. The manner in which the mucous 
membrane closes up in front of the tube is characteristic; a firm and 
rosette-like appearance is presented, and the lumen remains unchanged. 
There is no dilatation above the seat of spasm. The diagnosis is favor- 
able, but there is a great tendency to recurrence. 

Treatment. — Rest, cocain, morphin, systematic use of sounds, 
gavage, the constant current, bromids; sometimes rectal feeding; 
possibly gastrostomy. 

VOL. Ill — 51 
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Cardiospasm may bo acute or chronic. The acute form produces 
the same symptoms as acute spasm of the esophagus; in the clironic 
form permanent chani>;es are produced in the esophagus in the torm of 
sacculated or fusiform dilatations above the seat of spasm. The dila- 
tation is partly abdominal 



and partly thoracic. The 
abdominal portion is from 
2 to 3 cm. in length, the 
fjreater portion of the dila- 
tation bcin^ thoracic. The 
muscle is usually from four 
to six times as thick as the 
normal; in other cases it is 
(juite flaccid and attenu- 
ated. The mu(a)us mem- 
brane is usually greatly 
thickened and presents, in 
addition to tlu* catarrhal 
chanices, ulceration, scars, 
and t)apillary excresc(uices. 

The etiology is obscure. 
The disease is spoken of 
under a jrrc'at variety of 
names fusiform, uniform 
(lifTuse, idiopathic, and 
spontaneous dilatation of 
the esopluigus. It was 
formerly considereil very 
rare; 120 cases have so far 
been rei)orted and I myself 
have seen 25 more. Six 
different cau.ses :ire given; 
1, Kinking of the esophagus 
at the hiatus eso])hagi; 2, 
esophagitis; 5. congenital 
anlag(‘, especially the fore- 
stomach; 4, atony; 5, car- 
diospasm ; 6, tlegeneraf ion 
of tho.se fibers of the pneu- 
mogastric which inhibit the 


Fia. 41.3. — Anatomic Phepauation fiiom a Cask of 

CAKOfO.SPAHM WITH SAiTTLAIt DILATATION OF TUB 

E»opiiaoi:k. 

A drainage-tube i.s seen in the cardiac .sej^nent. 


cardia and simultaneous 
uniform relaxation of the 
entire musculature of the 
esophagus. Of all the 


causes suggested, firimary cardiospasm (von Mikulicz) seems to have 


most in its favor. Degeneration of the pneumogastric nerves has 
been demonstrated by Kraus, and his explanation is quite well-founded, 
nor does it conflict with von Mikulicz's view. The malady may persist 
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for years or decades and often dates Jiack to the age of puberty or even 
to a still earlier period. As a rule the patients are thought to be suf- 
fering from disease of the stomach; they complain of pressure and fulness 
after eating, which disappears after vomiting. The latter act is always 
effected without any effort, and the vomited material often half a liter 
and more, is mixed with much mucus and consists of undigested food 
containing neither hydrochloric acid, nor pepsin, nor rennet. Some- 
times the patients complain of a severe feeling of pressure, dyspnea, and 
hoarseness. If the patient swallows fluid after vomiting, he often feels 
the food passing into the stomach. On examination with a soft stomach- 
tube, the passage of the sound is usually followed, after a short interval, 
by regurgitation of tlui material through and alongside the tube, which 
gives the same reaction as the vomitus. A liter and more may be 
introduced into the tlilatation without producing any retching. At 
the cardia the stomach-tube meets with more or less resistance, which 
is overcome by moderate pressure. Sometimes, however, the tube 
cannot be ])assed. Within the esophagus the tu])e is abnormally mov- 
able. When a hard sound is introduced, the cardia can be passed more 
readily, although a slight resistance is frequently felt. The methods of 
examination proposed by Kumpel, Kelling, and Einhorn. as well as 
others, may also be employed. 

Auscultation and percussion are usually negative, and transillumi- 
nation with the Itoentgen rays is generally useless; on the other hand, 
after the ingestion of jiotato and bismuth porridge, radiography shows 
a shadow over the vertebral column corresponding in shape to that of 
the dilatation. 

The condition is also accurately shown in the esophagoscopic picture. 
In addition to the saccular dilatation, a firm occlusion -either funnel- 
shaped. or like a rosette — is seen at the cardia. The obstruction offers 
great resistance or cannot be overcome at all, and excludes other changes 
such as fissures and idcerations at the cardia. Quite recently von 
Mikulicz^s method of examination, by determining the blood pressure, 
has been added to our resources, lly this method it is found that the 
pressure in spasm is (piite different from tlie normal })ressure and from 
that which is observed in other forms of stenosis; but it is not possible 
by this method to distinguish secondary cardiospasm, due to carci- 
noma below the spasm, from the idiopathic form. The disease lasts 
many years, and its course is marked by long periods of remission; 
subjective recovery may even take place. Death may occur from pro- 
found inanition. The disease also predisposes to cancer. 

Treatment. — Symptomatic: dietetic: coffee and alcohol must be 
avoided; daily lavage and irrigation with astringents: olive oil; anes- 
thetics, cocain, bromids, strychnin: galvanization: gavage, continued 
for weeks; passage of solid sounds of large caliber at long intervals. 
During acute exacerbations, rectal feeding for several days. Gastros- 
tomy has been performed in many cases as a palliative operation, but 
in several instances inanition had progressed too far to be arrested. 

Treatment directed against the cause is based on the assumption 
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that cardiospasm is the primary disease, which is accordingly attacked 
directly by our therapeutic measures. Mild dilatation with sounds and 
the introduction of permanent cannulas, after the method of continuous 
dilatation, have not been successful. Forced dilatation with the sound 
through the mouth (Schreiber’s rubber bulb sound) can be employed 
only when sounds readily pass into the stomach. In recent times von 
Mikulicz achieveil a number of permanent cures by means of dilatation 
through the stomach. After opening the stomach he introduced a 
dressing forceps, the jaws of which were coveretl with rubber, and dilated 
the cardia to 7 cm., controlling the separation of the fonreps with the 
other hand. Six cases subjected to this ot)eration entled in recovery. 
Quite recently other operators have also reported recoveries. The 
method of forced dilatation through the mouth, by drawing a hollow 
rubber ball through the cardia (Ilenlc), is not without danger, owing to 
the invagination of the cardia into the esophagus, which may cause 
tearing of adhe.sions existing between the stomach and neighboring 
organs. I have now adopted Geissler’s method of reinforcing the rubber 
bulb with in-serted silk netting, and effect dilatation by simply inflating 
the bulb. In 3 cases a complete cure was effected. Resection as 
suggested by Rumpel and .laffe, is not to be recommended. Extra- 
mucous cardiography, like von Mikulicz's similar extramucous plastic 
operation on the pylorus, has been recommended by Gottstein, but has 
not so far l)een performed on a living subjec^t. 

Secondary cardiospasm is very frequent, especially in tumors of the 
cardiac portion of the stomach. It may effectually prevent the entrance 
of the esophagoscope into the stomach. Cases of this kind arc erro- 
neously diagnosed as cardiospasm, when the cause is a deeply situated 
tumor. The po.ssibility of such a tumor should always i)e l)orne in 
mind when, instead of a diffuse, there is only a slight, dilatation of short 
extent above the seat of spasm. 

STRICTURES OF THE ESOPHAGUS. 

Stenoses are the most frequent diseases of the esophagus. We dis- 
tinguish congenital steno.sis, occlusion (ol)turation) stenosis (see foreign 
body), spastic stenosis (see motor disturbances), cicatricial stenosis, 
stenosis due to a neoplasm, and stenosis produced by compression from 
without. 

Congenital stenosis is very rare and is almost exclusively confined 
to the highest portion of the esophagus, where it is found in association 
with a diverticulum above the point of constriction. A stenosis in the 
deep portion of the tube has rarely been observed. I myself saw a girl 
two and a half years old with a congenital stenosis at the level of the 
bifurcation. 

Symptoms. — Inability to swallow any but liquid or semiliquid sub- 
stances. The symptoms of stenosis are sometimes delayed for several 
years, and do not appear until the diverticulum above the stenosis is 
developed. Sounds can usually be passed, and a good deal can be done 
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by judicious dilatation. Operation by means of external esophagotomy 
may also bring about complete recovery. 

Cicatricial Stenoses. These are produced by mechanical, chem- 
ical, or thermic causes, or they may follow other processes, especially 
the infectious diseases. They are quite frequent after the swallowing 
of chemical substances. If the effect on the mucous membrane is 
merely superficial, cicatrization does not occur; but scar formation in 
the submucosa leads to strictures of a valvular, fold-like, or sacculated 
character, or sometimes in the form of semicircular, or rarely, annular 
membranous constrictions. When the action has been more severe, the 
alterations are correspondingly more extensive. The entire circum- 
ference is involved and a tense, callous, annular stricture results. We 
also distinguish between single and multiple strictures. The seats of 
predilection coincide with the physiologic constrictions of the esoph- 
agus. One of the most common is the cardia, prol)ably on account of 
its peculiar mechanism for deglutition. The part immediately above 
a cicatricial stricture gradually undergoes dilatation and a diverticulum 
is formed. Sometimes the stricture appears within the dilatation as a 
sharply defined ring covered with granulations, which readily bleed; 
sometimes an inflammation, or even ulceration and suppuration develop; 
and the condition may go on to perforation, either spontaneous or as 
the result of passing a sound. When a foreign body becomes lodged in 
the stricture, extraction may be exceedingly difficidt, even with the aid 
of the esophagoscope. When the peri-esophageal tissue is involved, 
distortion and kinking of the esophagus result, producing an eccentric 
position and spiral change of axis in the tube. When this condition is 
present, the introduction of the sound sometimes results in the forma- 
tion of false passages, particularly in the upper thoracic portion along 
the left wall, corresponding to the crossing of the first bronchus, and in 
the lower portion along the right wall, above and below the diaphragm, 
where the esophagus makes a bend to the left. 

Symptoms. — The most prominent symptoms are dysphagia, which 
corresponds to the degree of stenosis and develops much more rapidly 
than in the case of tumors. The symptoms appear suddenly only when 
there is complete obstruction. The manner in which the patient eats 
is characteristic; even small quantities descend very slowly, and the 
patient attempts to facilitate their passage to the stomach by rotating 
and bending the head. Sometimes there are symptoms suggesting 
a diverticulum. Frequently large quantities of mucus and saliva are 
regurgitated. The symptoms of venous congestion are moderate. 

The diagnosis in most cases is made from the history. By means 
of a sound the extent and shape of the stenosis is determined; if there are 
several, those situated lower down are often not recognized until after 
the first has been dilated. As large a sound as possible should be used, 
as small sounds are apt to catch in pockets, valves, and folds of the 
mucous membrane. After a few attempts the operator learns to find 
the entrance to the stenosis. The presence of dilatation above a stric- 
ture is recognized by lightly rotating the sound and by noting the extent 



806 


SUIUJKRY OF THK KSOPHAOUS. 


of its excursions above the stenosis. From the dia^^nostic standpoint 
esophagoscopy gives interesting pictures in (dcatricial strictures, but it 
is of little use in the treatment. The entrance to the stricture and the 
dilatation can be determineil l)y esophagoscopy, but not the position of 
the stricture in the deeper portions of the tube. In cases of 
recent stricture linear, or irregularly granulating, reddened areas, which 
readily bleed on contact, are seen: in old cases, longitudinal, white, 
patchy scars which contrast sharply with tlie pink of'the mucous mem- 
brane: in annular or cylindric strictures the picture is that of a cica- 
tricial funnel, with a circular or oval, central or eccentric lumen at the 
apex looking like a port io vaginalis (IMate VIII, Figs. 1 and 2). The 
respiratory movements are abolished. On approximating the tube 
ridge-like elevations are seen to enter the eccentric lumen, contrasting 
sharply with the surrounding tissue by their intensely white color 
(Plate VIII. Figs. and 4). 

Transillumination with the Roentgen rays and radiography quite 
frequently give no result. 

In regard to the differential diagnosis, it must l)e boriu* in mind 
that syphilitic strictures are practically confined to the upper portions 
of the esophagus and that they arc quite large in extent. Other signs 
of lues are usually present also. The qiujstion of a diphtheritic or 
typhoid stricture is settled by the history. Strictures following cas- 
eation of bronchial glands are locate<l in the region of the bifurcation 
ami are very rare. Strictures caused by a peptic ulcer are situated in 
the lowest portion of the tul)e near the cardia. 

Prognosis. — Strictures i)roduced by a corrosive poison are more 
difficult to treat than other varieties. Fven if dilatation is successful, 
it is almost always impossible to attain a normal degree of distensibility. 
Relapse occurs in almost every case. In children the ])rognosis is, on 
the whole, somewhat more favorable, becau.se the cicatricial changes 
are apt to diminish, rather than to increase as the children grow. The 
direct mortality is very large: only the mild ca.ses survive. The prog- 
nosis is worst in strictures involving the entire circumference of the tube 
and in very extensive multiple .strictures. Death results from inanition, 
perforation, obstructing foreign bodies, or rapidly developing pulmonary 
tuberculosis. The patients may also die from the results of treatment. 
The pa.ssing of a .sound or forced dilatation is not infrequently followed 
by perforation; even superficial abrasions or ulcerations may often 
.suffice to produce perforation, suppuration, etc. Perforation is followed 
by pleuri.sy, mediastinitis, pulmonary gangrene, etc. 

The treatment consists in bloodle.ss and operative dilatation. For 
treatment with sounds and fon^ed dilatation, .see the general portion. 
If the stricture cannot be entered by the ordinary method, the intro- 
duction of sounds and dilatation with laminaria tents in the esopha- 
go.scope are resorted to. In this condition also the introduction of a 
large number of filiform bougies, as in the case of a urethral stricture, 
proves more successful than esophagoscopy. When the stricture cannot 
be passed, and there is great emaciation, temporary gastrostomy is 



Cicatricial Stricturk as seen with the Esophagoscope. . Case of Hydro- 
chloric Acid Burn in a Man Thirty Years of Age. 

Fig. 1. — ^The tube is 6 cm. from the point of greatest constriction. The gullet 
is contracted and funnel-shaped; the walls appear moderately steep and of a deep 
red color. 

Fig. 2. — Tube at a distance of 3 cm. The walls of the funnel appear abrupt, 
smooth, and of a deep red color. 

Fig. 3. — Tube at a distance of 1 cm. The lumen is eccentric. At about the 
center of the ]3icture, and proceeding from the wall of the gullet, there appears a 
whitish elevation on a dark red background. 

Fig. 4. — Tube quite near the stricture. The same picture as in Fig. 3, but more 
distinct. 
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indicated. After the esophagus has-been placed at rest for a time, the 
stricture can usually be entered; if#not, continuous dilatation after von 
Hacker's method, modified by Socin and von Mikulicz, is employed. 
The patient is made to swallow a silk suture to which are attached 
several steel balls as large as the head of a pin, at distances of 3 to 4 cm. 
from each other. The silk suture is drawn through the nose by means 
of a Bellocq cannula and secured on the outside of the face. The steel 



Fig. 414 . — Heni.b’h Electko.magnrt. 

For takiiiK up the steel balls u.sed iti von Hacker's method of dilatation of the esophagus. 


balls are sometimes found in the stomach on the same day; sometimes 
much later. For this purpose we employ Henley’s electromagnet (Fig. 
414) or an alligator forceps; or the stomach is filled with water, and the 
water allowed to run out rapidly, bringing the suture out with it; or the 
suture may be found with the cystoscope. When the suture has been 
found, drains of successively larger caliber are introduced with the aid 
of the silk suture, either through the mouth or by way of the stomach, 



Fig. 415 . — Ahbe’8 Method of Cutting Esophage.al. Strictures. 


and allowed to remain several days in the stricture. A drainage-tube 
of a certain size should remain in place from one to two weeks before 
the next size is introduced; in this way the occurrence of fever may 
practically always be avoided. When the stricture has been dilated up 
to l().mm., sound treatment should be begun with two daily sessions and 
kept up for many months. Eiselsberg uses the conical rubber tube; 
many authors still recommend Abbe’s procedure (Figs. 415 and 416). 
The stomach is opened and a string is passed through the stricture with 
a suitable instrument, or by swallowing a shot on a silk string. One end 
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of the string is brought out through the opening in the stomach and the 
other through the mouth or through a second external incision above 
the level of the stricture. The stricture is made tense by a conical 
bougie and is then divided by rapidly drawing the string up arid down 
with a sawing movement. The string is withdrawn and the external 
wound or wounds closed. Recurrence is prevented by the frequent 
introduction of esophageal bougies. 

Ochsner has devised a very ingenious method of dilating such a 
stricture as follows: A loop of silk is drawn out of the stomach as in 
gastric incision (Abbe’s operation). Into this loop a small soft-rubber 
drainage-tube, three feet or more in length, is caught in the middle hy 
traction on the ends of the doubled thread thr'\.t,ii the mouth; this loop 
of rubber tube is drawn through the stomach and made to engage in the 
stricture. “The greater the amount of traction, the smaller the 
stretched rubber tube, until it is sufficiently re(lu(‘cd in size to enter the 
stenosed portion; by alternating the direction of the pull the tube is 
drawn out by its free ends and in by the silk loop.^^ Mention may also 
be made of dilatation by electrolysis, internal esophagotom}", resection 



Fig. 416. — The Bougie Engaged in the Stricture While the String-raw i» being Ubed. 


in the cervical, and in the thoracic portion by means of a thoracic 
mediastinotomy, and particularly esophago-gastro-anastomosis in 
Sauerbruch's chamber. 

As an auxiliary to the treatment by dilatation thiosinnamin may be 
exhibited; by itself the drug is of no value. 

Stenosis Produced by Neoplasms. — Benign growths of the esoph- 
agus are very rare, and are interesting only from a pathologic standpoint. 
The commonest are glandular retention cysts. They are about as large 
as a hazelnut, produce no symptoms, and are only found at autopsies. 
Dy.sphagia occurs only with ciliated epithelial cysts situated at the bi- 
furcation, which result from developmental disturbances. Papilloma, 
fibroma, lipoma, and myoma are the tumors that occur; the latter are 
divided into leiomyomata and rhabdomyomata, whic^h are usually 
malignant. The polypoid fibroma and myo-fibro-lipoma are usually of 
practical importance. The pedicle of these polypoid tumors is usually 
attached to the anterior wall V>ehind the cri(!oid cartilage; rarely at the 
level of the bifurcation or at the cardia. Polyps may produce very 
marked symptoms, with typical signs of stenosis. The patients com- 
plain of a feeling as of a foreign body and have attacks of choking and 
cramps; sometimes also of dyspnea. Sometimes the polyp is forced up 
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into the mouth durin^j; the act of vomiting, and bitten off by the patient. 
In cases of benign tumors the diagnosis can be confirmed only by ex- 
cising a section for examination, or with the esophagoscope. In 1 
case Mackenzie succeeded in removing a polyp in the esophagoscope. 

Treatment , — If possible, operation should be tried. In this condition 
there is much room for improvement in esophagoscopic technic. 
When the polyp has a long pedicle attempts may be made to bring it 
into the mouth by inducing vomiting with apomorphine, when the polyp 
may be seized with forceps and removed with a ligature, with a galvanic 
cautery, or with a cold snare. External esophagotomy and extirpation 
of the tumor and pedicle — sometimes in the esophagoscope, if the tumor 
is deeply situated — may also be considered. If there is rapid emaciation, 
gastrostomy; if asphyxia threatens tracheotomy is indicated. Spon- 
taneous expulsion of a fibroma has been observed. 

Malignant Tumors. — Sarcoma is very rare. It occurs in old people, 
particularly at the entrance and at the bifurcation; it does not always 
cause dysphagia, and sometimes metastases have already developed by 
the time esophageal symptoms make their appearance. During life the 
diagnosis can be made onh" with the aid of the esophagoscope and the 
excision of sections for examination. But 1 case of primary lympho- 
sarcoma has been observed; secondary cases are reported by Schlagen- 
hauffer. 

Carcinoma is the most frequent disease of the esophagus (80 per 
cent.) ; it is more common in males, and in advanced age, above 50 (70 
per cent.); but has also been observed in young individuals (19 years), 
(chemical, thermic, and mechanical irritation, especially tobacco and 
alcohol, appear to be etiologic factors. Leucoplakia has been frequently 
observed in association with carcinoma, and the disease is not rarely 
accompanied by pulmonary tuberculosis. Carcinoma has been seen to 
develop in tuberculous ulcerations, in cicatricial strictures, diverticula, 
on the basis of chronic catarrh, and in cardiospasm with sacculated 
dilatation. In the majority of cases the cancer is situated betw’een the 
hilus and the cardia (68 per cent.) ; 12 per cent, are in the cervical portion; 
6 per cent, in the suprabifurcal, thoracic segment; 14 per cent, betw^een 
the bifurcation and the hilus of the lungs. 

Carcinoma may be primary or secondary. Metastatic tumors are 
not seen in the esophagus; but carcinoma of neighboring organs may 
spread to the esophagus and be inoculated from a cancer situated higher 
up or lower down, and the entire tube may become covered with carci- 
nomatous nodules. Two independent carcinomata, situated side by side, 
have also been observed. The cancer is usually an epithelioma (pave- 
ment epithelium) ; glandular cancer and the colloid form are more rare. 
As a rule only a portion of the esophagus is attacked, with the production 
of insular infiltration foi’ming a segment on one side of the tube, or 
annular, cauliflower-like and papillomatous tumors. A dilatation 
develops above the cancer, particularly when it is deep seated. The 
growth is apt to proliferate into the air-passages, the aorta, and the 
pericardium. 
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Symptoms , — The chief symptoms consist in dysphagia, depending 
in severity on tlie form of the carcinoma. Cancers involving only a 
segment of the circumference, even if no more than one cm. remains 
free, may he present for a long time without protlucing symptoms 
(latent carcinoma). Circular cancers, cauliflower-like and papillo- 
matous cancers when they encroach on the lumen, early produce intense 
dysphagia. The latter may even j)roduce complete occlusion. If the 
tumor breaks down, marked improvement and sometimes complete 
tlisappearance of the dysphagia occur. In general there is inability to 
swallow, at first solid, later semiliquid, and finally li(iuid substances. 
The pain which is present is only indirectly due to the cancer. liurning 
is caused by the accompanying catarrh and by ulcers and fi.ssures above 
the carcinoma; the feeling of a foreign body in the throat is due to the 
arrest of food; darting pains in the back radiating toward the shoulder 
and the back of the neck, are due to extension of the carcinoma into 
neighboring organs, especially the nerve trunks. These pains may be 
present before dysphagia develops. Sometimes the carcinoma causes 
spasm. As the result of insufii(‘ient nutrition loss of strength and ema- 
ciation develop. Glandular metastasis in the supraclavicular fossa and 
in the neck is .sometimes seen, even when the carcinoma is situated at 
the cardia. Paralysis of the recurrent laryngeal nerve, especially on 
the left side, is quite frequent and is sometimes one of tlie first symptoms, 
as is also contraction of the pupils, especially the left, narrowing of the 
palpebral fis.sure, and sluggish reaction to light, which symptoms are 
due to involvement of the .sympathetic nerve. If the cancer grows 
toward the vertebral column, paraplegia may occur from compression of 
the spinal cord, even before there are any signs of dysphagia. 

Diagnosis . — Tumors situated high up in the tube can sometimes be 
felt from the out.side; but, as a rule, the .seat of obstruction is determined 
by means of a sound. If the tumor is small or has disintegrated, or if 
it is spreading toward the surrounding tissue in the submucous layer, 
the sound does not necessarily encounter any obstruction. The general 
principles that have been lai(l down for the introduction of sounds must 
be observed. The diagnosis is confirmee I by esophagoscopy and ex- 
cision of a section for examination. During the first stage of insular 
hardening the mucous membrane is quite normal. When there are 
areas of infiltration, the mucous membrane loses its normal mobility and 
is no longer thrown into folds; the picture is that of marked injo('tion of 
a whitish background with small hemorrhages. When the tumor pro- 
jects into the lumen, the mucous membrane is smooth and tense. The 
normal respiratory movement of the e.sophageal wall is always absent 
over a tumor. In the first stage the lumen is transverse; in the second, 
crescentic (Plate IX, Figs. 1, 2, 3, and 15). Ulcerated tumors have a 
yellowish, reddish, and lardaceous appearance; or there may l)e large, 
crater-like ulcers as big as a quarter of a dollar with raised edges. The 
tumor bleeds when touched with a cotton-wound applicator. Annular 
cancers give the appearance of a rigid tube, and the lumen can barely be 
found. Sometimes there are small polypoid processes which occlude 
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Fig. I.-— Caieinoma at a depth of 34 em. The tumor obstraote the hunen on the left side. 
A yellowish uleer oovered with a lardaoeous exudate, whieh bleeds readily when touched, oooupieH 
the apex of the tumor. The lumen is almost eresoentie; the muoous membrane ooverinx the 
opposite wall is livid and ulcerated. 


Fiipu 2 and 3.— Same case as shown in Fig. 1, two months later. Seen from two differrnt 
points. Fig. 2 with the tube 1 em. from the «umor. Hemispheric tumor encroaching on the 
nunen from the left without obstructing il completely. An ulcer ocoupiee the apex of the tumor. 


The tube,to pushed, the Jumor to the left, brining 


Fig. 8.— Tube directly on the tumor. 

into view the ri^t wall of the esophagus, covered with a yellowudi green, greasy exudate, 
ulcerated sarfhce bleeds profusely when touched with a cotton swab. 


Fig. 4.— XSaroinoma at a depth of 20 cm. drei^ ulcerated tumor, showing near the lumen 
Irregular, whilMi deva^i ns and ulcerations. Funnel-shaped depression. The picture of a broken 
dnunheed (von Hacker), combined with a funnel-ehaped stricture. 


Fig. 5.— Oardnoma at a depth of 37 cm. The tumor is growing in toward the lumen from 
the left, the polypoid apex obstructing the himen. Below the tumor the wall of the esophagusi. 
in its entiro Srmiwerenoe. appears infiltrated and ulcerated. 

Fig. S.'-'Carelnoma of the cardiac portion of the stomach at a depth of 42 em. When pressure 
is made on the eardia. a tumor is seen projeeting into the iumen from noth sides; when the pressure 
is increased, two small, wart-like elevations appear in the anterior portion of the tumor. 


Figs. 7 to 2.— Oardnoma of the cardiae portion of the stomach at a depth of 43.5 cm. Seen 
from three dUferent points. Fig. 7. When pressure is made on the eardia the folds oi the mucous 
membiane appear drawn out lengthwise, but otherwise normal. Fig. 8. On increasing the pressure 
a polypoid tumor covered with whitish mucous membrane enters the lumen during inspimtion. 
Fig. 2. On increasing the pressure still more the pieture presents the same appearance as the 
glans penis when the prepipce is dmwn back. During in^mtion and expiration an uleer becomes 
more prominent In the upper and in the lower border of the tumor. 

Figs. 10 and 11.— Ddubtful case of compressioo tumor, gumma. , or beginning carcinoma, 
at a de^ of 20 cm. Hemispheric tumor protruding into the lumen from the left m front, dis- 
placing it to the f^i and backward. The lumen is m the shape of a cleft, almost crescentic. The 
mucous m«nbnine is tense and paler than nonnal. The opposed portion of the muoous mem- 
brane is mthm* more livfd. Fig 10. Tube 1 em. from the stricture. Fig. 11. Tube held close 
to the tumor. 


Fig. 12.— Dareinoma at a depth of 38 cm., tube 5 cm. from tumor. The tumor encroaches 
on the lumen from the left and behind. The esophageal wall around and above the tumor is dark 
red. The muoous membrane shows tiansverse wrinkles. The surface of the tumor is paler than 
the surrounding mucous membranes. In appearance the tumor resembles a cauliflower. 

Fig. 13. — Carcinoma at a <toth of 32 em. Thbe about 3 cm. from the tumor. Tube projects 
into the lumen from the right' and behind without obstructing it completely. The tumor is 
nodular. Folds of mucous membrane from the parts above the tumor extend down over the 
surface of the tumor. 


Fig. 14. — Carcinoma of the cardiae portion of the stomach at a depth of 46 cm. The tumor 
appears in the left posterior portion of the picture and is oovered with tense, glistening mucous 
membrane. The mucous membrane surrounding the tumor is velvety. The surface of the tumor 
is anemic and almost white in color, while the surrounding gastric muoous membrane is dark red. 
Small hemorrhages ars sssn at the apsx of the tumor. 

Fig. 15.— Carcinoma at a depth of 24 cm. (the diagnosis was confirmed by autopsy ; the 
esophagoecopie diagnosis was mediastinal tumor). Hemispherio tumor protruding into the 
lumen from the right and behind and obstructing it oompleteiy during iwtimtion. The surface 
of the tumor is irregular on the edge whieh preeente toward the lumen. The muoous membrane 
oovenng the tumor Is slightly IhrUL An erorion about the sise of a pea is seen near the lumen. 
The muoous membrane covering the remainder of the circumference is darker than nonnal. 
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the lumen (Plate IX, Fig. 5) ; or a picture like that of a broken drum-head 
may be produced (Plate IX, Fig. 4); or a funnel-shaped stenosis, or 
merely a circular ulcer, may be seen. At the cardia we usually see the 
rosette-form, rigid and wax-like, and immovable during respiration. 
Plate IX, Figs. 12 and show cauliflower-like tumors, which are very 
common; papillomatous forms also are not rare. Sometimes tumors 
in the cardiac portion of the stomach can be seen through the esoph- 
agoscope. In such cases the cardia presents a normal, rosette-like 
picture, opening and closing with each inspiration and expiration. 
After the (cardia has been passed the livid but much paler tumor is seen 
within the dark red, velvety mucous membrane of the stomach (Plate 
IX. Fig. 14). Sometimes when the cardia is opened instead of the nor- 
mal invagination of the gastric mucous membrane a plug of tumor 
enters the tube and occludes the lumen (Plate IX. Figs. 6, 7, 8, and 9); 
sometimes individual folds of the cardia are made to bulge by tumors 
situated beneath tlierri. 

The prognosis is absolutely unfavorable. Death occurs from inani- 
tion, cachexia, or from complications. Death occurs most quickly 
from perforation into large vessels. Perforation into the trachea, into 
the left bronchus, and into the pleura is quite frequent. Carcinoma of 
the esophagus shows less tendency to produce metastases than carci- 
noma of most other organs. Metastases in the skin are rare. The 
average expectation of life is from one to two years, rarely longer, von 
Hacker ol^served a patient in whom the diagnosis had been confirmed 
by esophagoscopy and who lived four years. 

Treatment. — Opiates, cocain, lavage of the esophagus with Boas* 
recurrent silk catheter, using warm water or a solution of salt, borax, 
soda, or lime-water; irrigation with a 1 to 4 per cent, silver nitrate 
solution, 1 to 2 gm.; or 8 to 10 drops of a 1 per cent, silver nitrate 
solution daily. Atropin to diminish the secretion of mucus; potassium 
iodid, 1.5 to 2 gm. 20 to .‘10 gr.: and to dilute the saliva, 1.5 to 2 gm. 
- 20 to .‘10 gr. of potassium iodid, or 10 per cent, sodium bicarbonate. 
I'lcerations shouhl be disinfected with iodoform, airol, or bismuth. 

The diet should be almost exclusively semiliquid and liquid; meat 
finely scraped only, rolls and bread without crust, jellies, hash. Milk 
coagulates and is not well borne: carbonated l)everages are not suitable. 
The various nutrient preparations are useful. To assist gastric digestion, 
hydi’ochloric acid is prescribed. 

Treatment with Sounds . — Some surgeons decline to use sounds and 
insist on the performance of gastrostomy. According to my own expe- 
rience gastrostomy prolongs life only in a very few cases and is more 
apt to hasten death by pneumonia and other postoperative compli- 
cations, even if local anesthesia is employed. On the other hand, the 
danger of perforation, if the sounds are carefully handled, is very slight. 
Cylindric or conic bougies (see Fig. .387) are the best. Dilatation, 
after von Hacker, by means of distended drainage-tubes (Fig. 402), 
which are not left in place longer than a few hours and are introduced 
several days in succession, is much better and much less dangerous than 
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the iiitroduotioii of a permanent cannula. Particles of tissue occluding 
the lumen can be rcnnoved with forceps in the esophagus, and this often 
gives so much relief that the patients themselves ask to have it done. 
The operative treatment of carcinoma is discussed iintlcr Operative 
Methods. I shall merely mention in this connection that if the patient 
emaciates rapidly ami the introduction of sounds proves unsuccessful, 
a gastric fistula should be made. Among the radical operations that 
have been tried are resection of the esophagus in the cervical and in 
the thoracic portion by a posterior thoracic mediastinotoiny, and by 
anterior thoracotomy in Sauerbruch's chamber. 

Compression stenoses may be produced by many different organs. 
They are most frequent in the highest portion of the esophagus from 
enlargement of the thyroid gland, of 13’^mph-glands, aortic ancuiysm, 
mediastinal tumors, bends in the vertebral column,** thickening and 
ossification of the plate of the cricoid cartilage, ami vertebral ecchon- 
droses.*^ The s\miptoms are practical!}' the same as those of carcinoma 
and gumma. Sounding is of no use whatever; the sound encounters 
an obstacle, which is overcome by a certain amount of pressure, like 
climbing over a mountain. Sometimes the diagnosis can be confirmed 
by esophagoscopy, although even with this method the examiner runs 
the risk of making mistakes.*^ When the mucous membrane is movable 
over a tumor which completely occludes the lumen, the chances are in 
favor of compression stenosis. The diagnosis becomes probal)lc if on 
resorting to other methods of examination we discrover dulness over the 
sternum, symptoms of aneurysm, or a hard palpable tumor of the 
thyroid gland. Tramsillumination with the Hoentgen rays and radiog- 
raphy are particularly useful, but even these methods do not altogether 
guard against errors. A violently pulsating tumor,*- which in the Jtoent- 
gen-ray picture was taken for an aneurysm, turned out at the autoi)sy 
to be a primary carcinoma of the esophagus adherent to the aorta. The 
treatment is merely symptomatic unless the primary disease can be 
removed. 


DILATATIONS OF THE ESOPHAGUS. 

We distinguish dilatation involving the entire circumference of the 
esophagus and diverticula or bulging of a small portion of the circum- 
ference of the tube. 

Dilatations are subdivided into total, usually produced by spastic 
conditions at the lower end of the esophagus (see Cardiospasm) or atony 
of the muscle, and 'partial dilatation, involving only a segment of the 
tube. The latter are either congenital or secondary and situated above 
a stricture. Congenital dilatations are usually in the abdominal portion 
of the esophagus or in the lowest portion of the thoracic segment, ex- 
tending as far as the hiatus (fore-stomach). Congenital dilatations also 
occur in the suprabifurcal thoracic segment. Partial dilatations 
situated above a stricture are quite frequent; the deeper the seat of the 
stricture and the longer its duration, the larger will be the dilatation. 
Diverticula of the Esophagus. — On etiologic grounds we distin- 
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guish traction and pulsion or pressure diverticula. In traction diver-- 
ticula the wall is distorted by a pull acting from without. These 
diverticula are small, situated usually on the anterior wall, and produce 
few or no symptoms during life. They result from softening and 
suppuration of tuberculous lymph-glands, especially, at the point where 
the esophagus crosses the left bronchus (80 per cent.); from distortion 
of the esophagus due to disease of the pleura, the lung, or the pericar- 
dium^®; from perichondritis and necrosis of the cricoid cartilage”; and 
from adhesions with the thyroid gland when the latter is the seat of 
cystic degeneration. Traction diverticula of the posterior wall of the 
esophagus have been observed after mediastinitis and caries of the 
vertel)rie. Foreign bodies are very apt to lodge in the diverticula^" and 
may lead to ulceration and perforation. Sometimes several traction 
diverticula are found in the same esophagus. In rare cases the small 
end of the funnel may be directed downward, and in such a case the 
entrance of food may produce a traction-pulsion diverticulum. As a 
rule traction diverticula produce no symptoms because the apex of the 
diverticulum is at a higher level than the opening, so that the food 
which enters the esophagus does not stay in the diverticulum. Traction 
diverticula favor the dev(‘Iopment of carcinoma. 

Pr(\ssure direrticula an^ produced by pressure. The mouth of the 
diverticulum is at a higher level than the sacculation. Pharyngo-esoph- 
ageal nv Zenker’s [)ulsation-diverticula arc situated in the posterior wall 
of the e.sophagus at the junction of the latter with the pharynx. Al)Out 
100 cases have been reported. Their ])roduction is favored by the 
physiologic narrowing at the level of the constrictor of the phaiynx 
and the hiatus whicli exists at that point in the longitudinal muscular 
layer. .\s a rule they are small, but may become very large and extend 
into the thoracic cavity.*'^ They are usually situated on the posterior 
wall and bulge to the left and forward, sometimes to both sides. 
Pediculatcd and sacculated diverticula are described. 

Symptoms. — At the beginning of the disease the patient complains 
of dryness and a scratchy feeling in the throat, frequent hawking, 
marked nausea, expectoration of mucus, and a flow of saliva. Hawking 
brings uj) small particles of food from the last meal mixed with mucus. 
Sometimes there is a feeling of pressure when solid food is taken. After 
some years a feeling as of a foreign body in the throat develops; symp- 
toms of stricture and dysphagia make their appearance, and small 
quantities of undigested food are regurgitated with retching during a 
meal, in contradistinction to what occurs in cases of diffuse dilatation, 
when large quantities of food are ejected ‘^with a rush” after eating. 
Very full and distended diverticula sometimes produce dyspnea and 
hoarseness from the pressure of the contents. Congestion due to com- 
pression of neighboring blood-vessels is also observed. Decomposition 
sometimes takes place in the diverticulum and gives rise to great fetor 
of the breath. 

The diagnosis may often be made by the history alone, which is 
very characteristic — long duration of the symptoms and regurgitation 
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of small quantities of unili^i;esteil food. We may also examine with a 
sound aiul thus discover at a depth of 20 to 25 cm. an obstacle which 
may sometimes be passed during; the act of swallowin^^ or couj^hinfj;, ])er- 
mittinji the sound to enter the deeper portions of the esopha^j:us. This, 
however, will occur only if the end of the sound is al)ove the entrance to 
the diverticulum and has not been introduce<l as far as its floor. The 
results of soundinj; are frequently quite variable.*'** Examination with 
the T-rays, after eating potato and bismuth porridge, shows at the level 
of the second thoracic vertebra a round or oblong shadow, from the sizc^ 
of a cherry to that of an apple and .sometimes as large as a child’s head 
(Fig. 417). In the esophagoscopic picture the diverticulum appears as 
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a wrinkled sac of mucous membrane: the mucous membrane forms a 
kind of sill, ^ which is quite characteristic, over which the tube glides into 
the esophagus during deglutition. The position and size of the diver- 
ticulum can frequently lie determined with the esophagoscope. 

Although the condition is benign, the prognosis is not good. Of 
66 patients who were not operated upon, .*^6 died of their malady. Th(‘ 
life of these patients during their last years is unbearable. Deatli occurs 
from inanition or the a.spiration of regurgitated food (abscess of the 
lung); ulceration of the diverticulum may lead to phlegmonous inflam- 
mation, perforation, empyema, or pulmonary gangrene. Carcinoma 
has also been ob.served within a diverticulum. 
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Treatment. — Improvement can be secured' by the sound treatment, 
but recovery is hardly to be expected (only 1 case is known). Gas- 
trostomy is recommended as a palliative operation, but most of the 
patients operated upon have died of pneumonia. As a preliminary 
operation to extirpation of the diverticulum, gastrostomy is advisable. 
Extirpation, whic^h was first performed by von Bergmann in 1890, has 
since been carried out in 44 cases, with a mortality of 7, or 16 per cent.; 
but the 7 cases all occurred during the early history of the operation. 
Quite recently Lotheissen has recommended dilatation of the esophagus 
at the seat of the diverticrulum with an inflatable rul)ber bulb. No 
other cases have as yet been reported. By the employment of certain 
symptomatic measures, such as suitable diet, position (the patient should 
lie on the sound side while eating), irrigation of the diverticulum, the 
use of sounds, etc., the disease may be held in check for years. 

Pressure direriicula of the esophagus are much more rare. The 
congenital form may occur at any point of the anterior periphery; it is 
usually situated at the level of the bifurcation. In many cases they 
appear to develop from a traction diverticulum with the apex directed 
downward (traction-pressure diverticulum). Pressure diverticula in 
the lowest portion of the esophagus have been described by various 
authors as yet we have no autopsy findings from cases of this kind. In 
my opinion we have to deal with a right-sided sacculation of a diffusely 
dilated esophagus immediately above the diaphragm, accompanying 
cardiospasm. The only absolutely certain pulsion diverticula above 
the cardia so far ol)served were discovered incidentally at the autopsy 
and produced no symptoms during life. The only suggestion that has- 
))een made for the treatment is gastrostomy as a palliative operation. 

OPERATIVE METHODS. 

Electrolysis is used with variable success in cicatricial and car- 
cinomatous strictures. It has been employed through the mouth, 
tlirough an esophageal fistula, through a gastric fistula, and l\v a 
combination of these methods. The negative pole, which is applied to 
or introduced into the stricture, consists of a knob-shaped or conic 
metal sound, screwed to tlie lower end of the flexible guiding staff; the 
positive pole is applied to the vhvM, I. A. Fort uses electrodes in the 
shape of knives (4 to 1.^ ma.: in carcinoma, up to IV2 to .‘16 ma.), a few 
seconds to a quarter of an liour at a time, von Mikulicz applied the 
second ek'ctrode to the stricture through a gastrostomy opening. 

Cauterization. — According to modern principles of treatment 
cauterization is applicable only in the case of fissures and fold-like or 
valve-like alterations. A scab is formed at the site of the cicatricial 
tissue, and when this separates a secondary stricture is produced. 
Rosenheim^ uses a porcelain point ami von Hacker*’ one in the shape of 
a hook. 

Internal Esophagotomy. — Two different methods are employed, 
as in the case of urethrotomy. The stricture is divided either as the 
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instrument is carried in or as it is withdrawn. In the first method the 
blade, which is screwed to a small flexible bougie, is introduced into the 
stricture; with the other method, which is more conservative, the small 
probe-like portion of the instrument which carries the blade is first 
passed through the stricture, and as it is withdrawn the blade opens 
and cuts through the stricture. Internal csophagotomy was first per- 
formed by Maisonneuve. The operation has also been performed from 
the opposite direction through a gastrostomy opening. As the operator 
is forced to work in the dark, in an organ situated near other vital organs, 
the method is a dangerous one, and death has repeatedly occurred from 
hemorrhage. In the case of short scars projecting far out into the lumen, 
several small superficial, notch-like incisions are made, and this pro- 
cedure appears to be free from danger. Esophagotomy must be followed 
by dilatation with sounds. 

External or Cervical Esophagotomy. — Combined External and 
Internal Esophagotomy. Cervical Mediastinotomy. — External or 
cervical esophagotomy is employed: I. For the extraction of foreign 
bodies. II. In cases of cicatricial strictures. (1) Of the highest cervical 
portion; (a) for dividing a stricture from without; (b) for passing sounds 
in the opposite direction (from below upward); (c) for feetling the 
patient (given up in favor of gastrostomy). (2) At a i)oint more than 
20 cm. from the alveolar margin; (a) to facilitate dilatation; (/>) as a 
preliminary to Oussenbauer’s combined esophagotomy. III. In car- 
cinomata situated high up; formerly employed as a fistula for admin- 
istering food; as a preliminary operation to extirpation; and for 
introducing sounds in the opposite direction; now abandoned in favor 
of gastrostomy. 

Operation , — The patient is placed in the dorsal position, with the 
cervical vertebra overextended and the head turned to the right. The 
incision is made at the anterior edge of the left sternocleidomastoid 
mu.scle, the sheath opened, the mu.scle drawn out with a blunt hook, the 
deep layer of the cervical fascia divided on a grooved probe, the blood- 
ve.s.sels and nerves displaced to one side with a Idunt hook, and the 
thyroid gland drawn to the median line without compressing the trachea. 
This exposes on the floor of the wound the trachea and behind it, pro- 
jecting slightly over the edge, the esophagus, and in the angle formed by 
the two the inferior laryngeal nerve, which must be avoided. The 
esophagus is recognized by the longitudinal striation of its fibers and its 
peculiar color. The esophagus is now drawn to the surface with silk 
fixation sutures, isolated from the surrounding structures with gauze 
pads, and opened between the sutures. When the wound is to heal by 
first intention the esophagus is sutured in three layers: mucous mem- 
brane, muscle, and a row of Lembert sutures in the invaginated external 
coat. At one point a tampon or cigarette drain is inserted and the rest 
of the wound is closed. Short, membranous valvular strictures in the 
cervical portion may be treated by dividing the stricture from without 
and bringing the edges of the wound together transversely to the long 
axis of the esophagus.*^ Strictures at the top of the thoracic portion can 
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be reached conveniently by means of an external esophagotomy. An 
esophageal tube is inserted through the mouth and an incision is made 
on the tube al)ove the stricture; a grooved director is then inserted in 
the opening and the stricture divided on the director. 

The resiUis of external cervical esophagotomy in the treatment of 
cicatricial strictures are very unfavorable. The mortality ranges be- 
tween 45 and 60 per cent. When performed for the removal of foreign 
bodies that are wedged fast and cannot be dislodged in the esophagoscope 
this operation gives good results. 

Cervical esophagostomy is performed in the same way as the pre- 
ceding operation, except that a temporary or permanent fistula is 
purposely made. For that purpose the mucous membrane is sutured to 
the external skin. 

Combined esophagotomy (after Gussenbauer) is employed for 
strictures in the upper part of the thoracic segment; the stricture is 
brought into view by means of an external esophagotomy and divided 
with a knife. 

Cervical Mediastinotomy. — In 2 cases of phlegmonous inflam- 
mation of the esophagus von Hacker, after performing esophagotomy, 
succeeded in reacliing the deeper tissues by going down in the retro- 
esophageal space to the median side of the large vessels. 1... Heidenhain 
went down between the heads of the sternocleidomastoid muscle from 
the clavicle on the right side, between the carotid and the jugular vein; 
on the left side, to the outer side of these two vessels. In all, 6 cases 
were subjected to operation for phlegmon, of which 2 ended fatally. 

Gastrostomy and Qastrotoiny, — Gastrostomy is performed when the 
esophagus is impermeable, in order to introduce into the body the 
nourishment necessary for the preservation of life. In benign conditions 
life may be sustained in this way indefiniteh". Sometimes it is employed 
as a temporary measure, as in the case of cicatricial strictures, for the 
purpose of instituting continuous dilatation (von Hacker). The technic 
has been perfected to such a point that it is now a simple operation, 
which can be performed under local anesthesia without much discom- 
fort to the patient. For the technic of the operation, see Operations on 
the Stomach. 

Resection of the cervical portion of the esophagus has been 
performed (1) on account of impermeable cicatricial stricture. The 
operation is a very serious one and usually ends fatally. It is, therefore, 
indicated only in a disease the removal of which is absolutely necessary 
for the preservation of life. (2) On account of carcinoma situated high 
up in the esophagus. The position of the steno.sis in the cervical portion 
furnishes the indication: the higher the stenosis, the more easily can 
resection be performed; also the extent of the stenosis — cancers of 
niore than 3 cm. in extent are not suitable for the operation. The 
patient^s strength and general condition should also be considered. 

The auxiliary operations required are: (1) External esophagotomy, 
which has been given up altogether in favor of gastrotomy, because the 
wound which is produced is more unfavorable for the success of the 
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later resection. The operation was formerly resorted to for the purpose 
of confirming the diagnosis; for that purpose wo now employ esopha- 
goscopy and excision of a section for examination. (2) (ra,strofttoniff is 
performetl for the purpose of improving the patient’s nutrition and 
because it enables one to dispense with gavage after the operation. If 
necessary it may also be performed for the purpose of feeding the 
patient through the artificial opening for the rest of his life. Track- 
cotonvf may become necessary if the disease has involved the ])harynx. 
It is best performed at the end of the operation, in order to avoid the 
entrance of blood into the trachea and infection of the wound with 
tracheal mucus. 

The results of resection are favorable only in ca.ses of cicatricial 
stri(*ture. Out of 4 cases of stenosis of the highest part of the cervical 
portion which were operated upon. 1 ended fatally. The operation 
has so far been performed 15 times^ for carcinoma of the highest portion 
of the cervical segment: all the patients died; 5 immediately after the 
operation and the others from recurrence. The ca.ses of (’zerny. Garre.*'^’ 
and von Mikulicz lived the longest about one year. 

Resection is performed practically in the same way as external 
esophagotomy, except that the incision is extended further upward and 
downward and as deeply as possible into the sound tissue if luMavssary, 
on both sides uniting the two sutures at the jugulum. The sternal 
insertions of the sternocleido muscles may have to be detached.’’'" The 
esophagus is drawn out of the wound, using the l)lunt dissector as mu<‘h 
as po.ssil)le, and the tumor removed by a wide incision including much 
of the sound tissue. If the resecte<l piece is not larger than 4 cm., the 
defect is best closed with a circular suture ''’: if it is larger, the upper end 
of the lower .segment of the esophagus is .sewed in as a fi.stula, and lat(M* 
the fissure is closed with external skin by means of a plastic oj)eration 
(see Pla.stic ()f)erations on the Esophagus). When the operation is 
carried into the thoracic cavity,'" the lower extremity is ligated and 
dropped and the upper extremity .sutured into the wound. 

After-treatment. - Gastrostomy obviates the dangers of medias- 
tinitis and pneumonia from the aspiration of focxl, particularly when 
the larynx, trachea, and recurrent nerves are preservcxl. The danger 
of .secondary hemorrhage is also inconsiderabk? if tlie ligatures are 
carefully applied, providing mediastinitis does not develop. The 
retention of .secretions is pr(*vented by frecjuent changing of the dressings. 

Dorsal Mediastinotomy, Posterior Thoracic Esophagotomy, and 
Resection of the Esophagus in the Thoracic Segment.- Dorsal 
mediastinotomy was first performed on account of caries of the vertebi a. 
then for mediastinitis and for the removal of foreign bodi(\s.®* While 
in this operation the media.stinum only is opened, the esophagus also is 
incised when posterior thoracic esophagotomy is performed. The 
operation is, therefore, much more (X)mplicated and the lacerations of 
the pleura, which cannot well be avoided, are apt to lead to infection. 
The operation was performed by Henle**^ and Knderlen®* for removing 
dental plates which had become wedged fast in the infrabifurcal portion 
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of the esophagus. Henle's patient died on the ninth day after the 
operation; Knderlen\s was discharged cured, but it was nine months 
after the operation, owing to the occurrence of complications. 

Judging from past experience, resection of the thoracic portion by 
means of dorsal mediastinotomy does not appear to promise much 
success on account of the difficulty of introducing sutures. The first 
experiments on animals were made by NassilofT. After him a number of 
siii’gcons operated not only on dogs and human cadavers but also on the 
living subject (Uehn,®^ IJobett,®^^ Tuffier,**^ Faiire*^) for carcinoma or 
cicatricial strictures. In most cases the surgeons were unable to com- 
plete the operation aiul none of the patients survived. Knderlen 
re(!ommcnds the following pro(‘edure: A rectangular flap is made with 
its l)as(i along the vertebral column, from the spinous process of the 
third to that of the ninth thoracic vertebra, and extending to the median 
edge of the scapula. All the soft parts are then divided down to the 
ribs and the fla[) is turned ])ack: the periosteum is dissected away from 
the ril)s and pieces 10 cm. in length are resected. The pleura is care- 
fully detached toward the vertebral column and on the ventral side, 
taking care to avoid the sympathetic nerve. An esophageal sound is 
introduced through the mouth and the esophagus is exposed, avoiding 
the azygos vein, the thoracic duct, tlie two pneurnogastric nerves, 
and, on the ventral side, the edge of the pericardium. The surgeon is 
now working at a depth of from 12 to 14 cm. According to luiderlen it 
is j)ossil)le to make a small incision in the esophagus and close it with 
sutures; but the introduction of circidar sutures, which would l)e neces- 
sary for a resection, can, in his ojiinion, never prove successful because 
the unavoidable laceration of the nutrient Idood- vessels as the esophagus 
is drawn out of the wound must cause necrosis of the resected portion. 

Resection of the cardial portion of the esophagus was, so far as 
I know, performed only once l)y von Mikulicz,'" in 1896. for carcinoma 
at the cardia: the patient died soon after the operation. Later Krukeii- 
berg made an attempt to solve the problem experimentally. 

Evulsion of the entire esophagus was also performed Init once 
by von .Mikulicz, in 1899, for a carcinoma situated in the infrabifurcal 
thoracic portion. This patient also died in twenty-four hours. The 
left half of the thorax was opened by infraction of the seventh and 
ninth ribs, and the diseased portion of the esophagus dissected out 
with a blunt dissector and divided at the cardia. The gastric ex- 
tremity was then closed with purse-string sutures and a gastrotostomy 
(after Witzel) performed. An esophagotomy was then done on the 
left side of the neck, and through the opening two heavy silk sutures 
were introduced with an esophageal sound, carried as far as the gastric 
end of the esophagus, and then secured at the upper end of the 
esophagus. The tube was then divided transversely above this point. 
After dissecting away the esophagus as far as possible into the medias- 
tinum with the finger, the entire excised piece of the esophagus was 
drawn out through the abdominal wound by means of the silk sutures. 
The remaining upper piece of the cervical portion \vas then sutured 
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into the upper angle of the wound. The mediastinum was packed 
from above and below. 

Extirpation of a diverticulum of the esophagus was advised by 
Kluge “ in the beginning of the last century, aiul first performed suc- 
ce.ssfully by von liergmann in 1890.^® Up to the present time 44 cases, 
with 7 deaths, have been reported. Only the upper divcrticadum is 
suitable for the operation. A sound is first introduced into the diver- 
ticulum by way of the mouth; and if the way into the lower portion 
of the esophagus can be fouml. a second sound is introduced in order 
to make tlie operation easier. The esophagus is then exposed as in a 
cervical esophagotomy ; the diverticulum .searched for and scparateil 
from its surrounding tissues with a l)hmt dissector, until the part that 
connects it with the esophagus and which is u.sually j)edunculated has 
been expo.sed. The wound is then Isolated with pads and the sac 
removed with knife and .sci.s.sors. Filling the divertitadum with por- 
ridge adds to the danger of infection. Pulling on the esophagus must 
be avoided because it obscures the direction of the canal, and may 
thus make it impossible to close the esophageal wound. The wound 
should be elo.sed in three layers. Kocher^'^ constricts the neck of the 
diverticulum, cauterizes the stump with a Patpielin cautery, and closes 
the wound with two rows of sutures; the rest of the wound is packed. 
If sutures cannot be introduced, a drainage-tube may l)e left in placci 
for a time. It is advisable to do a primaiy gastrostomy two weeks 
before the operation. 

Girard^ s Method of Invayinatimj the Direrticulum . — After the diver- 
ticulum has been expo.sed it is invaginated into the esophagus, and 
the funnel thus produced closed with three rows of sutures. Girard 
cured 2 cases by this method. It is applicable only to small diver- 
ticida, becau.se larger sacs necessarily produce sym])toms of stenosis. 
Permanent recovery probably occurs by obliteration of the sac. 

Plastic operation becomes nece.ssary when the defect caused 
by the resection cannot be clo.sed or the ends of the e.sophagus cannot 
be brought together. Right-angled skin flaps are made and united 
directly with the gap in the posterior wall or with the bridge of mucous 
membrane that has been left. At a .second operation the pedicles of 
the flaps are divided to the right and to the left and united to form a 
tube, which is sutured to the lumen of the pharynx of the esophagus. 
The skin is then undermined on b *th sides and brought together over 
the artificial tube. Before von Hacker, von Mikulicz,'*^ in 1877, closed 
a small defect with a pedunculated flap, with the skin surface turned 
inward. Garre, in a ca.se in which the tumor was adherent to the 
larynx and trachea, extirpated the skeleton of the larynx and suc- 
ce.s.sfully covered the gap with the healthy laryngeal membrane. 

Operations In the ^uerbruch Chamber.— Realizing the hopeless- 
ness of endothoracic methods of operation, which had been in use up to 
his time, von Mikulicz endeavored to devise a method of approaching 
the esophagus through the front of the thorax. To do this it is neces- 
sary to maintain respiration during the operation in spite of the pneu- 
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iDothonix which may develop, and for this purpose von Mikulicz em- 
ployed artificial respiration, first with bellows, and later with Kionka\s 
anesthetizing apparatus in combination with artificial respiration. 
Dombromysslow*^^ adopted the same method. All the experiments 
that 1 made with von Mikulicz ^ failed. Sauerbruch then conceived 
the idea of circumventing the pneumothorax by opening the thoracic 
cavity tinder negative pressure. For this purpose he constructed a spe- 
cial chamber (Figs. 827 and 328). The method is excellent, and with 
its aid von Mikulicz/"** in conjunction with Sauerbruch/^ has taught 
us how to perform operations on the esophagus by the ante-thoracic 
route. Sauerbruch, in his work on “Chirurgie des lirustteils der 
Speiserdhre,’^ describerl the technic of “ ante-thorach; esophagotomy, 
esophago-gastro-anastomosis, ’’ and “resection of the esophagus.”* 


N. vagi 


JnvaKinatioii ring 


Fi«. 418. — RE.«»ErTiON of STHicrrKF. at Cardiac End by Tnvacjination, Followed by Resection. 
liivugiiiutUm of esophagus un two sitting.^). 



Resection. — 1. In the case of small but deep-seated tumors the 
operation should be performed in two sittings. The principle of the 
operation consists in displacing part of the stomach into the pleura 
and invaginating the tumor into the disjilaced portion. At the second 
operation the stomach is opened through the abdomen and the in- 
vaginated pieces resected along with the tumor. 

Thoracotomy in the seventh intercostal space; incision 20 cm. 
long. A cone of stomach from 3 to 5 cm. in length is grasped and 
drawn over the tumor, so that the latter disappears in the stomach. 
An important preliminary operation consists in carefully dissecting 
out both pneumogastric nerves. The stomach is united to the esoph- 

*Tlie instruments necessary for this operation must be specially constructed. 

They must be at least from 2(5 to 30 cm. long, so as to enable the surgeon to oper- 
ate at a distance from his work. 
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agus by a circular suture from 2 to 3 cm. above the tumor, and the 
opening in the stomach secured, as described above, to the diaphragm 
(Fig. 418); the wound is then closed. After two weeks the stomacli 
is opened through the abdomen and the invaginated portion of the 



Fig. 419 . -Rejection ok a Stricture in the Upper Portion ok the Lower Thoracic Segment. 
Invagifjation of the lower extremity. 

esophagus resected. The wounds in the stomach and abdomen are 
closed at once. 

2. The operation is more difficult in cases of tumors seated higher up. 
Resection in these cases has to be done at one sitting and is combin I 
with esophagogastroanastomosis (Figs. 419 and 420). After closing 



Fig. 420 . — Anahtomohib with Murphy Hutton after Rehection ano Dropping the Esoph- 
ageal Stump into the Stomach. 

the upper stump of the esophagus the lower stump is invaginated 
into the stomach and also closed, after which a typical esophagogastro- 
anastomosis with a Murphy button is performed. For greater security, 
the upper esophageal stump may be buried in a fold of the stomach 
wall, so that it also may be covered with serous membrane. 
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SURGERY OF THE STOMACH. 

By a. W. Mayo Robson, F. R. C. S., 

LONDON. 


ANATOMIC CONSIDERATIONS 

Under pathologic conilitions there is no organ in the body which 
varies so much in size, position, and relations as the stomach, and 
although space does not permit of a complete anatomic description 
of the normal stomacih, yet some consideration of its anatomy is called 
for in an article dealing with gastric surgery. 

When relaxed (as it is usually seen wdien operating or at post- 
mortem examination) it is a somewhat pear-shaped, hollow organ 
situated in the left hypochondriac and epigastric regions, covered in 
two-thirds of its extent by the liver and diaphragm and to the extent 
of one-third by the anterior abdominal wall and reaching to within 
2 inches of the umbilicus, but it may be so contracted in certain cases 
of stricture of the esophagus as to lie away from the surface, completely 
under cover of the liver and diaphragm, or it may be so dilated in some 
cases of stricture of the pylorus as to occupy every region of the abdomen 
and to extend into the true pelvis. 

The general axis is inclineil obliquely downward and to the right 
from the only normally fixed part, the cardiac orifice; but the axis 
may be almost vertical, as in some cases of gastroptosis. or horizontal, 
as in some cases in which the pylorus is fixed to the under surface of 
the liver by adhesions or by a short gastrohepatic mesentery. The 
cardiac orifice is situated at the back of the abdomen on the left of 
the tenth dorsal vertebra, which spot corresponds in front with the 
junction of the seventh left costal cartilage to the sternum. 

The pyloric outlet is normally situated to the right of the eleventh 
or twelfth dorsal vertebra. When the stomach is empty the pylorus 
lies 2 inches below, inches to the right, and li inches in front of the 
cardiac orifice, but when the stomach is distended the pylorus lies 
2i to 3 inches to the right and 2 inches in front of the cardia. It may, 
however, be firmly fixed to the under surface of the liver by adhesions, 
or so freely movable that when it is the seat of tumor it may be displaced 
into every region of the abdomen, and I have even seen it in the pelvis. 

The pylorus is normally closed except when food is passing, but 
an examination of the pylorus in a large number of living subjects 
during operation has convinced me that post-mortem findings are not 
always safe to argue from in the living, for I have very frequently 
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found the pylorus patulous, readily permitting]; the passage of the 
forefinger when the stomach was empty. It may be so contracted in 
disease as barely to admit the passage of a probe or, rarely, it may be 
found so patulous as to permit two fingers to pass. 

A description of the stomach would not be complete without men- 
tioning the fact that under the influence of peristalsis the shape of the 
stomach is not a thin-walled, flaccid sac, corresponding to the usual 
description as seen in the dissecting room; for when contracting it 
may be seen to be composed of a cardiac division somewhat globular 
in shape and a pyloric portion resembling thick-walled intestine. 

Cannon ‘ fed cats with pulpy food imj)regnated witli subnitrate 
of bismuth and then observed the movement of the stomach contents 
by means of the Roentgen rays. He found the fundus to be an active 
reservoir for the food, squeezing its contents gradually into the pyloric 
part, which then contracted on it by a series of peristaltic waves. Each 
wave took about thirty-six seconds to pass from the middle of the 
stomach to the pylorus, and the different waves followed each other 
at intervals of ten seconds. As they passed the incisura angularis the 
indentation in the lesser curvature became dee])er. The cardiac sac 
did not take part in the active peristaltic wave, but seemed to squeeze 
its contents gradually into the pyloric part. 

Hirsch and Cannon have shown that the discharge of food takes 
place intermittently at irregular intervals, according to the condition 
of the food which reaches the pyloric canal. 

The lymphatics of the stomach are very numerous. They form 
a plexus of dilated lymph-sinuses in the .submucous tissue and then 
pa.ss toward the upper and lower margins, where they traver.se a number 
of lymphatic glands which lie along the gastric borders of the small 
and great omenta respectively. Thence they pa.s.s to the celiac glands, 
which lie beside the aorta above the origin of the superior mesenteric 
artery, tho.se of the le.s.ser curvature following the course of the coronary 
ves.sels until the cardiac orifice is reached, when they turn down behind 
the pancreas to reach the celiac glands. Tho.se on the greater curva- 
ture run W’ith the right gastro-cpiploic ve.s.sel.s, and in j)art with the 
splenic ves.sels, and reach the .same lymphatic glands. Thence they 
pass together with the ve.s.sels which drain the me.senteric glands to 
open into the low’er end of the thoracic duct. (F or diagram of lymphatics 
of .stomach see Fig. 4S.‘b) 

The nerves of the stomach, derived from the terminal branches 
of both pneum'^gastrics and from .sympathetic branches of the solar 
plexus, are very abundant, and not only account for the very severe 
pain caused by ulceration, but also for the severe collapse produced 
by injury; though it is a mi.stake to .suppo.se that manipulation of the 
pylorus is always attended by the .severe shock suggested by the ex- 
periments made by Crile; for in many cases I have freely handled the 
stomach and pylorus, and operated on them without the patient's 
experiencing more shock than would be expected after any abdominal 
operation. When the pylorus is adherent and the parts have to be 
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much dragged on severe shock is not infrequently seen, but this is 
due to interference with the large sympathetic nerves and ganglia 
behind the pylorus. 

The relation of the sympathetic nerves with the seventh, eighth, 
and ninth spinal roots accounts for the superficial tenderness of the 
epigastrium in ulceration and for the reflected left shoulder-blade pain. 
This is well shown in pyloric adhesions complicating cholelithiasis, 
where, though the pain is originally on the right passing to the right 
infrascapular region, as soon as the pylorus becomes involved in the 
inflammation or tied down by adhesions, the pain passes also to the 
left subscapular region. 

DIAGNOSIS OF GASTRIC DISEASES. 

The time has passed in which the surgeon may rest content to act 
on a diagnosis already made for him, leaving with his medical confreres 
the onus in case of error; for he cannot shirk the responsibility of 
operative interference should such be found necessary. He must, 
therefore, go over the whole of the medi- 
cal evidence and be prepared to supple- 
ment it l)y surgical metliods should such 
be necessary to elucidate the ciise. 

A general and a special inquiry are 
necessary in every case, the former in- 
volving the question of age, sex, occu- 
pation, habits, and the mental, moral, 
and physical conditions, together with 
the history of the patient and the dis- 
ease; the latter including all that can 
be ascertained by a physical examina- 
tion. 

Abdominal Regions. - I have found 
the method of artificially dividing the 
abdomen into four regions l)y two lines 
passing from the ninth costal cartilage 
to tlie oppe^site anterior superior spine 
to simplify for clinical purposes the surgi- 
cal anatomy of the alxlomen. We can 
thus speak of superior, inferior, right, and left abdominal regions, as 
shown in the appended diagram (Fig. 421). 

Inspection should always precede other diagnostic efforts. The 
retracted superior abdominal region significant of starvation from 
esophageal stricture; the rigid immobile abdominal wall of incipient 
peritonitis; the distention of the abdomen and the shallow breathing 
of general peritonitis; the sighing respirations in internal hemorrhage; 
the irregular, catching breathing in diaphragmatic peritonitis or pleurisy 
due to subphrenic inflammation; the fixed and bulging ribs in sub- 
phrenic abscess; the tumor moving with respiration, often visible in 
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cancer of the body or pyloric end of the stomach ; the enormous hidj^in^i; 
of the upper or even of the whole abdomen in acute j^astric dilatation; 
the visible peristalsis from left to rijjht in obstruction at the pylorus — 
are among the many important points that may be revealed by inspec- 
tion. 

Palpation follows inspection, and is ])erhaps the method which 
W'e can least afford to omit. The rigid recti of perigastritis or incipient 
peritonitis; the fixed right rectus of pyloric or duodenal ulcer; the 
fixed left rectus of ulcer at the cardiac end of the stomach; the tender- 
ness elicited on pressure in the superior abdominal region in all inflam- 
matory diseases and its absence in cancer: the prc'sence of a tumor, 
its nodular character if malignant and its mobility in the early stages; 
the feeling of a peristaltic wave from left to right in nie(*hanical ob- 
struction at the pylorus: the pylorus hardening under the hand in 
pjdoric spasm, followed by a disappearance and then a reappearance 
of the tumor; the general outline of the dilated stomach to l)e felt in 
acute gastric dilatation or in a stomach artificially distended with 
gas or air. and many other points can be almost definitely settled l)y 
palpation. Ihmanual j)alpation, with one hand in the loin and tlie 
other on the front of the abdomen, will often add to the information 
concerning a tumor or other associated condition, as, for instance, 
a movable right kidney dragging on the pylorus or a distended gall- 
bladder fixed by adhesions to the stomach. 

Succussion is a modification of palpation fre(iuently employed 
to elicit a stomach splash which, if present habitually, usually indicates 
pathologic dilatation, and which if present four to five hours after a 
full meal indicates motor inefficiency, or some obstruction at the pylorus, 
or both. 

In perforating ulcer, the presence of free fluid in the peritoneum 
may be ascertained by flicking the abdomen with the finger-nail during 
palpation, when a communicated wave may be felt. The same method 
is useful in ascertaining the presence of ascitic fluid, which if present 
along with a tumor of the stomach is usually indicative of advanced 
cancer. 

Eliciting certain tender spots, by palpation on the surface of the 
body (Figs. 422 and 42.‘^), may be of great assistance; for instance, tender- 
ness in the superior abdominal region is suggestive of gastric ulcer and 
the site of tenderness to the left or right is some guide as to its position, 
especially when the rigidity of the corresponding rectus is taken into 
consideration. The most common site for tenderness in ulcer of the 
stomach is at the point marked on the diagram between the midline 
and the left costal margin; that for ulcer at the pylorus is usually 
on the right of the midline, and that for ulcer of the duodenum still 
more to the right and rather lower. In the dorsal region there is a 
well-marked tender spot 1 to 2 inches to the left of the spine opposite 
the ninth, tenth, and eleventh ribs, which is present in many cases 
of ulcer. 

Percussion is useful in ascertaining the size of the stomach, the 
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resonance of which when not distended with food under normal con- 
ditions should not reach below a pmnt midway between the ensiform 
cartilage and the umbilicus, though gastric resonance reaching to the 



umbilicus does not necessarily mean the dilatation of disease. By 
means of percussion the size and shape of the stomach may be ascer- 



tained with the greatest accuracy, and in this way simple dilatation, 
dilatation of the dome of the stomach upward, hour-glass deformity, 
3»nd gastroptosis may be readily demonstrated. It is more eflSciently 
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carried out after dilating the stomach, either with air pumped through 
a tube or by distending with CCX. either by giving carbonate of soda and 
tartaric acid in water in successive doses, or by giving a tumblerful 
or two of soda-water. If distention occurs after the administration 
of carbonate of soda alone, it usually indi(aitcs excess of acid in the 
stomach, whicli may point to hyperchlorhydria aiul ulcer. By per- 
cussion of the stomach with the patient upright, before and after 
drinking a measured quantity of water, the size and capacity of the 
stomach may be ascertained. 

In the diagnosis between a gastric or a pancreatic tumor light 
percussion will reveal resonance, but deep percussion dulness in pan- 
creatic growth, tliis being more marked on moderately distending the 
stomach with air or ('O^,. 

Percussion is also of use in ascertaining the presence of fluid in 
the peritoneum, whether from ascites or from extravasation; and in 
the diagnosis of subphrenic abscess, by showing the extent to which 
the liver is depressed by the fluid above it and by revealing a hyj^er- 
resonant note above the liver if the abs<*ess contains air and fluid, 
this being changed to a note of dulness when the patient is rotated on 
to the affected side. 

Auscultation when combined with j)ercussion may reveal the 
splashing sounds in gastric dilatation and the gurgling or metallic 
sounds in the cavity of a sul)phrenic abscess containing gas. 

When the stetlioscope is placed over the stomach and percussion 
is made by tapping a coin placed on the abdominal w.all 1)V means of 
another coin, the area of ga.stric resonance' may be readily mapped out. 

In a healthy person food occu|)ies about four seconds in ])assing 
from the mouth to the stemiach. but when tlieie is st?*icture of the 
e.sophagu.s the time may be delayeel for from fourteen to sixteen se'conds; 
this can l)e readily a.scertained by auscultating about 3 inches below 
the left scapula, at which point tlie gurgle or amphoric rushing sound 
can be heard when fluid enters the stomach. This may be important 
when the question of gastrostomy for stricture of the esophagus arise.'^. 

Instrumental Aids to Diagnosis. — In case of pc'nding starv.i- 
tion from ol)struction at the cardiac orifice, the question of gastrostomy 
will arise, but it mu.st first be made clear that the obstruction is organic 
and not from mere spasm that might be overcome by milder means. 
For this purpose an esophageal bougie may be employed, and if this 
is arrested at the entrance to the stomach or just before, and if the 
ob.st ruction fails to yield to gentle pressure sustained for a short time, 
the stricture is proba))ly organic, and if slight bleeding results from the 
gentle use of a bougie, the stricture is probably due to cancer. 

If the stricture occurs before middle age it may be desirable to 
give an anesthetic before finally deciding, in order to overcome spasm 
should that be the cause arresting the passage of a bougie. 

Such a stricture may be examined directly by means of Killian’s 
tube for esophagoscopy and the use of a forehead light. 

Skiagraphy. — The Roentgen rays have a distinct role in certain 
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cases — e, g., where foreign bodies have been swallowed, in ascertaining 
their position in the esophagus or stomach (C/. page 791). 

A further use has been made of the x-rays to ascertain the size of 
the stomach and the situation of the pylorus by the use of the screen, 
with the patient in the erect posture, after letting him swallow keratin- 
covered capsules containing bismuth, the covering of which is not 
dissolved by the gastric juice. 



Fits. 425. 

Fuss. 424 and 425. - Nokman D.m.ton’s Metiioi> of .Xsoehi aimno the Position and Size of th?; 

SrOMAni HY MEANS OF THE X-KAYS AND A Tl HE FlU.KD WITH SriiXITKATE OF HlSMUTII. 

Fij?. 424, ( iiisl roctasis fn)Hi a<iliesiiins at th«* pylorus; Fi*?. 425, extreme Kastrectasis. (The illus- 
trations aiv iieKatives, and in botli the white disc marks the umbilicus and the white lines the 
curve of the ribs. The tube is also white.) 

Dalton and Reid’* have made use of a flexible tube containing bis- 
muth to show the outline of the stomach. 

The digestive power of the stomach has hitherto been measured 
only by means of Kwald’s test-breakfast, with the subsequent use of 
the stomach-tube or by the iodin or salol reaction of the urine as sug- 
gested by Sahli. 
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Schwarz estimates the digestive power of the j>:astric juice by making; 
the patient swallow a pill of J to k ounce of bismuth subnitrate enclosed 
in an envelop made from the vermiform appendix of an animal. The 
time required for the digestion of the covering is then observed by 
watching it through the fluoroscopc. In a healthy stomach the bis- 
muth is diffused in seven hours; in cases of hyi)eracidity it is diffused 
in from two to five hours. An emulsion of bismuth has been used by 
C. B. Wonlen for diagnostic purposes. 

Electric illumination may sometimes be useful in demonstrating 
the size of the stomach and in showing the position of a tumor, whicli 
appears as a dark patch in a light field. It is easily applied by letting 
the patient drink sufficient water when the stomach is empty to fill it 
moderately. A l)ougie is then passed with a small electric lamp lu^ar 
its extremity. It is best used in the erect posture anti in a tlark 
room. 

Fluorescent Media for Transillumination of the Stomach. — 

In a paper on “Dilatation of the Stomach and (Jastroptosis, ” Kemp,* 
holding that transillumination of the stomach is the ideal method of 
ascertaining its limits, advocates the introduction of fluorescent media 
into the stomach before the electric lamp is passed, by which he has 
found that the brilliancy of the transillumination is increased over 
one-half. The principal medium is bisulphate of (piinin in the strength 
of 10 gr. to 1 pint of water with, preferably, the addition of 5 minims 
of dilute phosphoric acid or sulphuric acid. The fluorescence is a pale 
violet. Increased acidity intensifies its action and fluorescence at once 
disappears if the solution is rendered alkaline. The other medium is 
fluorescin, used by ophthalmic surgeons to detect idcers of the cornea 
In an alkaline and alcohol medium it gives a green fluorescence. The 
hydrochloric acid of the stomach is first neutralized by giving 15 gr. 
of .sodium bicarbonate di.ssolved in S ounces of water; or 1 or 2 ounces 
of lime-water, and then a second draught consisting of S ounces of 
water in which are di.ssolved 15 gr. of sodium bicarbonate, 1 drain of 
glycerin, and J to J gr. of Huorescin. By this means he has been able 
to transilluminate the stomachs of persons with thick abdominal walls, 
otherwise a matter of difficulty. 

The removal of a portion of mucous membrane for microscopic 
examination by means of specially constructed forcejis need only be 
mentioned to be condemned as unnece.s.sarv and dangei'ous. 

The exploring syringe may afford u.scful aid in the diagnosis of 
subdiaphragmaticr abscess. 

Gastric lavage .serves a very u.seful purpose for ascertaining the 
quality of the gastric .secretion after a test-meal and the character 
of the retained gastric contents in chronic dilatation, and also in esti- 
mating the motor activity of the stomach. 

I.eube^s method for ascertaining the motor activity of the stomach 
con.sists in washing out the stomach at various times after a good 
meal — \ pound of freshly minced meat with .some bread. Within 
six hours the stomach should be empty, but in dilatation or other con- 



DIAGNOSIS OF GASTRIC DISKASKS. 


833 


ditions in which the motor iKdivity of the wall of the stomach is impaired, 
some food may be found many hours later. 

In cases of dilated stomach, where the succussion splash is well 
marked and theni is no vomit in^5, it is desirable to sj^phon off the 
contents in order to ascertain the presence or absence of free HCl, 
lactic a(*id, sarcine or yeast fun^i, and other abnormal contents of the 
stomach. The motor activity of tlie stomach may be also ascertained 
by Ewald's test* of administerinii salol, which is not split up in the 
stomach, but which breaks up on coming into contact with the alkaline 
pancreatic juice. The salicyluric a(‘id resulting is excreted in the urine, 
where it can l)e readily detected by the addition of neutral ferric chlorid 
solution, a violet coloration* occurring. . 

Several instruments liave been invented to test graphically the 
motor activity of tlie stomach which, though valuable for physiologic 
experiments, arc not reliaiile in practise. 

In chemical reactions for the diagnosis of malignant disease of the 
stomach- the relative ahundance or absence of free H(M has been pointed 
out by Kwald as being of importance. In order to determine its 
existence, tlie patient should take a test-breakfast consisting of a cup 
of weak tea and a little dry toast. An hour later the stomach-tube 
should 1)0 passed and the contents of the stomach drawn off. These 
are to be tested by Giinsburg’s test for free H(d. 

The alisence or deficiency of free HCl occurs in several morliid states, 
but its presence is a strong point against a diagnosis of malignant 
disetise of the stomach. Hyperacidity, on the other hand, is as char- 
acteristic of ulcer as diminished acidity is of cancer. The mere presence 
of an acid reaction should not lie held as proving the presence of free 
HCl, since this may be caused by acid salts or by free organic acids, 
especially lactic acid. This can be recognized by rffelrnann’s test. 
The presence of lactic acid and the absence of free H(d are strongly 
suggestive of cancer. 

Osier’ states that in 84 cases of cancer of the stoma(*h out of 94 
examined, free HCl was absent. 

Examinations of Vomited Matters. — With reganl to vomiting, 
the first thing to consider is the quantity vomited at one time. Nurses 
should be trained to estimate this carefully and also always to preserve 
specimens. In dilated stomach vomiting usually does not occur 
more than once daily, sometimes only every second or third day, and 
the quantity at any time is correspondingly large. 

In ulcer of the stomach a considerable portion of the last meal 
may be brought up within an hour or two of its ingestion, and the 
pain it has caused lie thereby relieved. 

The smell should be considered, a yeasty smell being characteristic 
of dilatation of the stomach: a habitually fetid odor, of cancer of the 
stomach; and a feculent odor, of intestinal obstruction. 

Vomit is usually acid in reaction; but it may be alkaline in some 
cases of chronic dyspepsia or when there is much blood present. 

* The reader is referred to the Bibliography for tliis and other tests mentioned. 

VOL. Ill — .53 
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Tlie most important abnormal constituent of vomit is blood. In 
large quantities its nature is obvious and is suggestive of simple ulcer, 
but in cirrho.'^is of the liver profuse lieniatemesis may occur owing to 
rupture of dilated veins. In smaller quantities the vomit has a char- 
acteristic dark appearance, resembling coffee-grounds, which may be 
due to cancer or simple ulcer. When the presence of blood in vomited 
matter is doubtful, the most reliable guide is the hemin test. 

In cancer of the stomach blood is fre([ucntly present in the vomit - 
often in small, .sometimes in consideral)le. only rarely in large (piantity. 

Pus is sometimes, but not often, vomited. In considering both pus 
anil blood in a fluid said to have been vomited, it must be rememl)ere(l 
that when large quantities of fluid are expelled from the lungs - c. r;., 
on the rupture of an empyema into the lung or a profuse hemoptysis- 
the sensation to the patient is often as if vomiting had occurred. The 
presence of food and the general ab.sence of frothiness will lielp to 
distinguish true vomit, while vomited blood is generally much darkt r 
than blood from the lungs, but the only reliable way to make tlu' 
distinction is to iiupiire carefully into the facts of the occurrence. Pus 
in the vomit may arise from an empyema of the gall-bladder or a pan- 
creatic or other abscess l)ursting into the stomacli or ('sophagus. 

Examination by the mi(*ro.s(*()pe of vomited material is usually 
of .secondary importance, but it sometimes affords gj-c^at assistance, as 
in case of a subdiaphragmatic ab.scess bursting into the lung, wh(*re 
the presence of half-digested muscular fibers and the al)sence of elastic 
tissue distinctly proves the source of the pus to be the stoma(*h and 
not an ab.scess of the lung or an empyema: and in some ca.ses of cancer, 
where jiortions of growths or groups of cells are occasionally ol)tained 
by means of lavage. In dilatation of tlie stomach the sarcina ven- 
triculi is frequently to })e .seen, together with yeast cells. In cancer, 
where macrosc-opically there is no evidence of blood, red blood-curpus- 
cles may often be found on micro.scopic examination. 

A diagnosis of the position of a gastric tuiiKu- has been claimed by 
Glae.ssner l)y means of an examination of the stomach contents. Having 
determined that the gastric mucous membrane can be divided into two 
physiologically distinct .segments, the fundus, which has a large supj)ly 
of glands, and the pylorus, which has but few glands, Glaessner" de- 
scribed how the localization of tumors can bo made. 

Examination of the blood, as a rule, shows the changes found 
in .secondary anemia. I^eyond this, the information given by an 
examination is of doubtful value. 

Krokiewicz states that there is no change in the red blood-corpuscles, 
hi 13 ca.ses digestion leukocyto.si.s was ab.sent. Krokiewicz agrees 
with Lowitt that thi.s sign is “of equal value with the ab.sence of HPl 
and the presence of lactic acid.^' In nearly all cases the alkalinity of 
the blood was le.s.sened. Osier and Macrae come to the following con- 
elusions: 

1. Neither an increase of the leukocytes nor special variations in 
the forms appears to be of any moment in the diagnosis of cancer of 
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the stomach. 2. The presence or alisence of digestion leukocytosis 
is too uncertain to be of much assistance in diagnosis. 

According to Lindner and Kuttner, absence of digestion leukocytosis 
is noticed rather more frequently in malignant than in simple disease. 
Hartmann and Silhol,’ after careful research, have become convinced 
that in cancer of the stomach an examination of the blood is more 
likely to prove useful than a chemical investigation of the gastric 
contents. 

Exploratory Incision.— Although exploratory incision for the 
purpose of making a diagnosis is, as a rule, undesirable, in certain 
cases tlie operation is not only justifiable, but strongly to Ije urged. 
For instance, when cancer of the stomach is suspected, but the diagnosis 
cannot l)e verified l)y ordinary methods; for an aseptic celiotomy is 
not ilangerous, and it is clearly proved that in the surgical treatment 
of cancer the earlier an operation can be performed the greater will 
be the chances of radical cure, whereas if a diagnosis of the disease be 
not made until a tumor can be felt, it is, as a rule, too late for a radical 
operation. 

An exploratory operation may also be recpiired in certain cases of 
paljiaplc tumor of the stomach in which it is just possible that the 
growth may be amenable to surgical treatment, but it cannot be said 
bcforcliand whether the lym|)hatic glands are too extensively involved 
or the disease has so far invaded the adjoining tissues that removal 
of the growth would be useless, and when a gastro-enterostomy or a 
jejunostomy may have to be performed as palliative procedures. 

A third condition in which an exploratory operation may be re- 
quired is ill some cases of alxlominal injury, either gunsliot or stab 
wound, or even in an injury without external wound, in which the 
severe shock, the vomiting of blood, ami the general condition of the 
patient may lead to a suspicion of direct injury to the stomach, the 
repair of which at the earliest possible moment is very desirable. 

.\t times all the symptoms of perforated ulcer may be present with- 
out a previous liistory of ulceration, and the abdominal pain may be so 
generalized that it is impracticable without serious delay to make out 
exactly what accident has occurred. Under such circumstances an 
exploratory operation may sometimes be required in order to ascertain 
the presence or absence of perforating ulcer. (For the technic of such 
operations see the chapter on the Technic of Abdominal Surgery, p. 706.) 

GASTROPTOSIS. 

Glenard, of Lyons, in 1885, described a condition of the abdominal 
viscera in which the folds of the peritoneum or the ligaments supporting 
them arc lengthened, thus allowing the various organs to slip below 
their normal position and to have a range of motion beyond what is 
natural. When the stomach is thus displaced downward it is known 
as gastroptosis. 

The condition may be congenital or acquired. Occasionally it 
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appears to be depeiulent on tight lacing, but more frequently on emacia- 
tion associated witii loss of tone of the abdominal muscles. Although 
gastroptosis is usually associated with movable kidney and other 
splanchnoptoses, it may exist independently. 

The accompanying diagram shows the coiulition at a glance, and 
it also shows liow the dragging of the distended stomach may readily 
cause a kink at the pylorus and so lead to irregular ol)struction at the 
pyloric outlet, to acute ililatation, or even to a more or loss complete* 
volvulus of the entire organ. 

The frequency of gastroptosis was shown by (Jlenard, who observ(‘d 
it 400 times in 1300 patients. 
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Fortunately, as a rule, it produces no symptoms and may only l)e 
discovered in the course of clinical investigation for other diseases; 
though in exceptional cases the symptoms may be distressing and in 
certain cases even dangerous. 

The usual symptoms are those of atonic dilatation of the stomach 
characterized hy gastromotor insufficiency; and it is generally accom- 
panied by neurasthenia. 

These patients are always thin and spare, often tall, and nearly 
always of a neurotic temperament; they complain of indigestion charac- 
terized by discomfort or pain after eating, flatidency, fulness in tlu^ 
abdomen, and faintness at times when distention is marked. Nausea 
and vomiting may bo complained of and a stomach splash can usually 
be obtained low down in the abdomen some hours after a meal. 
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111 the more severe cases vomiting occurs several times a day and 
the patient gradually becomes thinner, feebler, and more anemic, 
so that unless relief be given chronic invalidism ensues. Occasionally 
symptoms may occur characterized by acute distention of the stomach 
and pressure upward on the heart, leading to fainting and failure of 
the pulse, a condition which for a time appears to be very alarming, 
but which usually passes away after free eructation of inodorous gas. 
It is doubtless due to kinking of the pylorus or to spasm of the pyloric 
sphincter. 

The physical signs of gastroptosis arc readily made out by distending 
the stomach with air through a stomach-tube, or by giving carbonate 
of soda and tartaric acid in separate doses so as to liberate carbonic- 
acid gas. 

Without artificial distention, however, it is usually easy to make 
out the boundaries of the gastric resonance in well-marked cases and 
to feel the pancreas above the lesser curvature. 

Sometimes the stomach may be almost vertical in direction, at other 
times the pylorus fnay almost retain its position and allow the body 

of the organ to sag in the 



center, leaving the pancreas 
exi)osed, as shown in Fig. 
42cS. In the latter class of 
cases retention is much more 
liable to occur than in the 
former. 



Fk5. 428. — Coffey's Operation for Gas- 


Fl«. 427. — (lASTROPTOSIR. 


TROITOSIS. 


Great mobility of the kidney, especially of the right kidney, is 
usually associated with gastroptosis. In some cases hepatoptosis 
and in others enteroptosis can be made out at the same time. It is 
usually in these cases easy to make a physical examination, as the 
abdominal walls are relaxed and generally free from tenderness. 
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Treatment. — In the Ji:reater number of cases general treatment 
answers all the indications; regulation of tlie bowels, abdominal massage, 
gymnastic exercises to strengthen the abdominal muscles and increase 
intra-abdominal pressure, the avoidance of tight lacing, the wearing 
of braces instead of stays or of a belt that would constrict the waist, 
the use of strychnin or other tonics that may be indicated, a nourishing 
diet, and the avoidance of long hours or excessive fatigue are all useful. 

At times the rest may be advantageously combined with massage. 
Support to the abdominal viscera by wearing a well-fitting alxlominal 
belt is often of great service. 



Fic;. 429. — Beyea’s Oi’EHATIon for Gastkoftosih. (Moynilian.) 

The first layer of sutures completed, the second and third beiiiK introduced. 


When the stomach is much dilated, especially if the dilatation is 
as.sociated with catarrh, but without actual stenosis of the pylorus, 
gastric lavage may be of service. 

Should all these means fail, operative treatment may be called 
for. Several operations have been .suggested. 

Duret'* performed gastropexy by fixing the pylorus and lesser 
curvature to the abdominal wall, Vnit this method is not to be recom- 
mended, as gastric adhesions to the abdominal wall are quite capable 
of producing serious symptoms. 

Coffey" suggested that the omentum as it comes off from the greater 
curvature of the stomach should be .stitched to the parietal peritoneum 
about 1 inch above the umlnlicus, in order to sibstain the stomach, 
as it were, in a hammock. It has been put to the test in 2 cases which 
appear to have been satisfactory. Fig. 428 illu.strates the method. 

Beyea’s Operation. — ^The only method which seems at all worthy 
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of support is an operation sn.jriLCcsted by l^('vca.*‘^ He shortens the 
suspensory ligaments of the stomach by passing a series of ligatures 



Fio. 4:n. — L iver Turned Up. Sutures Shown in Fio. 430 Now Tied. (Eve.) 

through the gastrohepatic omentum. The sutures are applied in 
three rows (see Fig. 429). 
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In this way the normal mol>ility of the stomach is not interfered 
with and no abnormal attachment of the stomach to the abdominal 
wall is made. Heyea‘- reported liaving performed his operation upon 
8 patients; all except 1, an extremely neurasthenic prl, had im- 
proved very remarkably, had gained weight, and been relieved of all 
gastric symptoms. 

Bier has suggested a modification of this o])eration by attaching 
the pyloric end and les.ser curvature of the stomach to the capsule of the 
liver; and although this modification would seem undesirable, Ifier" 
has reported 4 apparently satisfactory cases, and Frederick J^ve*'^ has 
also described cases operated on by this method (Figs. 4.S0 and 4.‘U). 

CONGENITAL HYPERTROPHIC STENOSIS OF THE PYLORUS. 

According to Osler’^ the earliest record of this disease is a case de- 
scribed by Bardsley in 1788, under the title of ^‘Scirrhus of the Pylorus 
in an Infant.'' In 1888, Hirschsprung*'* drew attention to the subject 
anew, and Thomson, Cautley, and Clinton Dcnt'^ have recently dis- 
cussed it fully. 

Until • comparatively recently the disease was considered rare', 
though of late so many cases have been recorded that it would ai)])ear 
as if it or allied conditions were extremely common, and Sarvonaut*^ has 
collected no less than llo cases. 

While some authorities speak of the disease as curable by medical 
treatment, others state that it is fatal unless surgically treated. It is 
quite clear, therefore, that at least two different classes of cases are 
referred to under the same name: one, simple spasm of the pylorus 
associated with some hypertrophy of the pyloric end of the stomach, 
not simply of the pyloric ring; the other, in which the spasm and hyper- 
trophy are associated with a hyperplasia in the wall of the stomach 
itself. The latter forms a saiusage-shaped swelling fully 1 inch in length 
and is quite different from the ring of hypertrophied muscle, triangular 
in section, seen in simple spasm of the pylorus. 

The elongatefl pyloric swelling ob.stru<*ting the outlet of the stomach 
is known as congenital hypertrophic stenosis of the pylorus,” of which 
nearly 100 cases have been njcorded, though doubtless there are many 
cases unreported of infants who.se deaths are a.scrilnMl to atrophy, 
marasmus, debility, or inanition, that were really instances of this 
affection. The subjects of this disease probal)ly nearly all die before 
the fourth month of life, if not operated on. 

The symptoms are quite characteiistic and show themselves from 
within a few days to three weeks after birth by vomiting, lo.ss of weight, 
and constipation. The phy.sical .signs are dilatation of the stomach, 
with visible peristalsis from left to right, and the pm.sence of a sausage- 
shaped tumor. The progre.ss of the di.sease is rapid, and from being 
possiWy at first a well-nourished infant, the patient rapidly becomes 
emaciated. Unless operation Ije performed, the case usually ends in 
death from starvation. If the ca.se be one of simple spasm of the 
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pylorus, lavage of the stomach and careful feeding may bring about 
recovery, as in cases reported by Batten,*'-^ B lax land, and Still.*' 

The morbid appearances are those of a cylinder, hard and incom- 
pressible, which on section shows the walls of the pylorus and the 
adjoining pyloric end of the stomach to be greatly hypertrophied. The 
pyloric canal is filled by longitudinal folds of mucous membrane and 
the lumen may be so small as only to permit the passage of a small probe. 
The circular muscular fillers are chiefly affected in the hypertrophy or 
hyperplasia, but the longitudinal fibers in some cases participate. As 
a rule the mucous and scirous coats are unaffected. 

Etiology. — While Thomson thinks the hyi)ertrophy of the pylorus 
is secondary and due to congenital gastric spasm, Cautley holds ..the 
view that the hyperplasia is primary and due to a redundance of growth 
in the pylorus. 

Treatment. - In the well-marked cases surgical treatment alone 
offers a probability of relief or cure, and for this pylorectomy, gastro- 
enterostomy, pyloroplasty, and pylorodiosis have been performed in 
different cases. 

Pylorectomy is an unnecessarily severe procedure and not to be 
recommended. 

Gastro-enterostomy is the operation preferred by many able sur- 
geons. It is certainly less liable to be followed by relapse than is 
pyloroplasty, and if properly done is not more severe. 

So far the mortality has liecn very heavy (25 cases — 11 recoveries), 
but as many of the cases were almost moribund at the time of operation 
it can hanlly be blamed for the fatalities. Of those recovering, the 
after-histories of 9 of the cases arc excellent (Paterson** ) . Sarvonaut, 
ill his analysis of 115 cases, prefers treatment by gastro-enterostomy. 

Pylorodiosis, or stretching the pylorus, or Loreta’s operation, has 
given l)etter imm(?diate results (21 cases — 15 recoveries). A number 
of the j)atients have remaincil well, but a considerable number have 
relapsed, and in one a gastrojejunostomy was subseipiently done 
successfully. 

The disadvantages of stretching the sphincter are the uncertainty 
of the operation and the fear of extensive laceration, which may lead to 
immediate danger or to subsecpient contraction of the scar. Of 9 cases 
of pyloropkisty collected by Paterson, 6 recovered, of these 5 have 
remained well. Seeing, however, that the dilated stomach and the 
duodenum of infants are mobile and can be fairly easily approximated, 
the operation of Finney may prove to be better, as it gives a much 
larger opening than simple pyloroplasty ami is less liable to contract. 

Nicoll-*' has reported 6 ciises of operation on infants, from six to ten 
weeks old, all being weak and emaciated. The operation performed by 
him was the V-Y modification of pyloroplasty. In 4 of the cases the 
V incision only penetrated the serous and muscular coat and was closed 
as a Y incision by a single row of sutures, the operation being combined 
with divulsion by means of a pair of forceps passed through an incision 
in the anterior wall of the stomach near the pylorus. In the 2 remaining 
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cases the V incision Wiis carried through into the lumen of the pyloric 
passage anti was closed as a Y incision by two rows of C'zerny-Lembert 
sutures. Clamps were used on the stomach and duodenum in all the 
G operations; o recovered and are apparently cured. 

l^ach case must, however, be a law to itself, for much will depend on 
the extent of the tumor, the mobility of the parts, and the condition of 
the infant; doubtless, therefore, each surgeon will select that operation 
which at the time he feels he can perform with the most expedition and 
safety in order to short-circuit the obstruction or otherwise remove it. 

A condition of dilated stomach due to pyloric narrowing is not 
infreciuently met with in young adults, leading to serious deterioration 
of health, without any history of pyloric* ulcer or other disease ordinarily 
leading to pyloric stenosis. 

Landcrer, quoted by Maier,-‘ has descril)e:l a number of these cases 
occurring at various ages, mostly in young adults, and Maylard-*’ has 
also drawn attention to the same condition and described 7 cases 
occurring in patients from twenty to thirty years of age, where clironic 
relapsing gastric catarrh due to a congenital narrownc'ss of the |)vlorus 
with secondary dilatation had been cured by gastr(>j(*junostomv. 

I have .seen several of these conditions in young adults, and in the 
literature of gastric diseases many ca.ses have been recorded. In all the 
cases in young adults, the j)atients give a history of having had repeated 
attacks of indigestion with pain and fidness after meals associated with 
weakness, want of energy, and loss of tl(»sh. After rest, careful dietetic 
treatment, and at times regular lavage, the patients have been restored 
for a time to health to undergo a relapse after slight irregularities in diet 
or after any mental or bodily fatigue. The gastric dilatation .soon 
becomes a prominent sign and the relaxed abdominal walls enable a 
stomach spla.sh to be obtained at any hour of the day, long after the 
stomach ought to have emptied it.self. Repeated relap.ses induce 
a condition of ill health which predispo.ses to pulmonary or other 
disease that may end in early death unless the patient be cured by 
surgical treatment, of which gastrojejunostomy is the best and most 
satisfactory operation. 

CONGENITAL ATRESIA OF THE PYLORUS. 

Congenital atresia may l)e found in any part of the alimentary canal, 
from the pharynx to the anus, evidently due to arrested development. 

In all the recorded ca.ses the malformation has ended in death. If 
the condition be recognized sufficiently early it should be amenable to 
surgical treatment either l)y a gastroduodenostomy or a gastrojejunos- 
tomy. Hitherto, however, no operation for the condition has been 
recorded. 

HERNIA OF THE STOMACH. 

This condition is thoroughly considered under the section on Hernia 
(\'ol. IV.), and, therefore, need not be dwelt upon in this part of the work. 
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GASTRIC VOLVULUS. 

Volvulus of the stomach is a rare accident, only a few cases having 
been recorded, 3 of which were associated with diaphragmatic hernia. 

Under ordinary anatomic conditions the occairrence of gastric vol- 
vulus or a twist of the stomach on its own axis is extremely unlikely, 
probably impossilde; but under the altered anatomic relations found in 
gastroptosis it may occur. 

Wiesinger'^ has related 1 case of acute dilatation of the stomach in 
which mechanical blocking of the orifices of the viscus by rotation 
seemed to be responsible for the distention. 

Four cases followed an injury; 2 appearetl rapidly after an abdominal 
injury, and 1 occurred as a later comjjlication of an injury to the lower 
dorsal region of the spine. 

Symptoms. — The symptoms are characterized by sudden pain and 
collapse with a profound sen.se of depre.ssion and .sickne.ss, but with an 
inability to vomit or to ])elch. If relief is not afforded by early opera- 
tion, death is inevitable. 

The physical signs are those of a tense and tender cj’^st on the left 
of the upper abdomen filled with air which cannot be forced out by 
moderate pre.ssure. 

Treatment. —Immediate laparotomy with untwi.sting of the vol- 
vulus and replacement of the .stomach in its usual position is demanded, 
but in order to })revcnt a recurrence of the a(;cident, Beyea’s operation 
for shortening the gastrohepatic ligament should be performed (see 
Ga.stropto.sis). 

If a gastric volvulus associated with diaphragmatic hernia could be 
discovered before the symptoms of strangidation had become acute and 
before the patient was moribund, reduction of the hernia and pos.sibly 
suture of the hernial aperture might be carried out with some hope of 
success. 

In a most valuable paper Knaggs-' refers to 3 cases of volvulus of 
the stomach occurring as a complication of diaphragmatic hernia. 

INJURY OF THE STOMACH. 

As external injuries of the stomach, siurh as gunshot wounds, stab 
wounds, etc., are considered in another portion of this work, it is nec- 
essary here only to consider those injuries which may be said to occur 
from within the stomach. 

Spontaneous rupture of the stomach from overdistention, quite 
independent of ulceration or other disease, has been frequently recorded. 

Recovery probably never occui-s spontaneously in this class of 
«ases. Abdominal .section followed by peritoneal cleansing and suture 
of the opening afford the only chance of cure. 

Perforation from within may occur in another class of cases, as 
iu the case of ** sword swallowers.” 

The wounds caused by perforation in the case of sword and knife 
swallowers are not necessarily immediately fatal if no large vessel is 
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wounded and the stomach is empty at the time of injury, thou^ii in any 
sucli case immediate laparotomy aiul suture of the visceral wounds is 
imperative, iis diffuse peritonitis is certain to ensue. Cases are on 
record, however, in which gradual perforation by a foreign l)ody in the 
stomach has occurred, leading to adhesive peritonitis and the formation 
of abscess in the abdominal wall, which on being opened has afforded 
a safe exit for the irritant. 

Traumatic Ulcer of the Stomach. — The occurrence of this 
condition was first noticed by Pinel in the early part of the last (*entury 
and a full record of cases may be found in a “Thesis” by Dumeny.'” 

It may l)e caused by a l)low over the epigastrium or l)y a scpieeze 
between the buffers or between the opposing seats of a railway carriage 
in an accident, as in a case recorded In' Rendu; or the injury may be 
from within from a foreign body swallowed accidentally or intentionally. 
It has also followed a stab or a bullet wound in which the manifest 
wound was repaired, though the non-perforating injury to the posterior 
wall of the stomach which was not noticed at the time ended in trau- 
matic ulcer and in fatal hematemesis (Forgue and .leanbrair*-). 

These ulcers are usually superficial, but may give rise to severe ])ain 
and serious or even fatal hematemesis; they may also end fatally by 
sloughing and perforation or they may become chronic and cause 
stenosis of the pylorus (Michaclis) or hour-glass contraction (Potain). 
The actual cause is probably hyperchlorhydria due to irritation aroused 
by the lesion. 

The history of accident followed shortly by pain after food and by 
hematemesis afford the chief diagnostic points. 

Treatment is by absolute rest in becl with rectal feeding for some 
days, followed by milk and lime-water given every hour in 2- to 4-oun(;e 
doses when the patient is awake, for another week, and then by soft 
food for a month. If at the end of that time the symptoms persist, or 
later the disea.sc recurs, a gastro-enterostomy by securing pliysiologic 
rest and relieving the hyperchlorhydria, as a rule, will bring about 
a cure. 

If, however, the ulcer be in an easily accessible situation, excision of 
the injured area may be performed. 

Injury due to the Swallowing of Caustic Fluids. Soap, lyes, 
hydrochloric acid, carbolic acid, and other strong acid or alkaline fluids 
may be swallowed by accident or with suicidal intent. The immediate 
and remote effects will largely depend on the (piantity as well as on the 
state of dilution. The mouth, pharynx, lower end of the esophagus, 
and pyloric end of the stomach are the parts most severely affected, the 
body of the stomach and the middle part of the esophagus frequently 
escaping injury unless a large quantity of the caustic; l)e swallowed. 

In severe cases the shock is profound and may l)e followed by 
prolonged collapse; pain is usually severe in the mouth, along the 
esophagus, and at the epigastrium, which is exquisitely tender to 
pressure. The mouth and throat show the effects of the corrosive and 
may prevent swallowing; vomiting u.sually occurs, the vomit containing 
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altered blood in the shape of coffee-ground material; thirst and rest- 
lessness are marked; chest symptoms, bronchitis, and pneumonia may 
supervene, and if the pharynx lias been much affected danger may 
arise from edema glottidis. 

In some cases where the damage has been slight recovery occurs 
without any serious after-effects, l)ut in other cases besides injuries to 
the mouth, pharynx, and esophagus, the stomach may \ye left in a state 
of ulceration that may in itself prove dangerous from hemorrhage or 
perforation, or which may end in serious deformit}" from contraction 
when the ulcers heal. Thus, pyloric stenosis with sui)sequent dilatation 
of the stomach or hour-glass contraction may occur, or stricture of the 
cardiac orifice may prevent food entering the stomach. The peri- 
gastritis set up at the time of the accident may lead to extensive peri- 
toneal adhesions. 

Treatment. —The immediate treatment will depend on the nature 
of the caustic that has lieen taken; alkalies for acids and acids for 
alkalies will usually have been given before the surgeon sees the case, 
as also will emesis have been induced by large doses of salt and water. 

Absolute abstention from all food should be advised and for some 
days all feeding should i)e by nutrient enemata. In order to keep the 
ulcerated surfaces as clean as possible the mouth must ))e washed and 
the throat gargled or sprayed with some mild antiseptic, such as boric 
acid. When feeding is begun, the foods should be lupiid or semifluid 
and stei’ilized by boiling, and only when pain and tenderness at the 
epigastrium are ceasing or have disappeared should pulpy foods or 
semi.solids be allowed. 

If tlie case be a .severe one, a.s.sociated with extensive ulceration or 
sloughing in the mouth, throat, esophagus, and stomach, it may I)e 
necessary to give jr1)solute rest to the upper digestive tract for a longer 
time than life can be supported by rectal feeding alone, and then the 
oi)eration of jejunostomy will prove of extreme service. In 1 of my 
cases life was prolonged in comfort for twelve months after a jej\mos- 
tomy (see Jejunostomy, p. 1)42), Later, according to the position of 
the stricture, other operations may l)e called for in certain cases. 

GASTROTOMY. 

By gastrotomy is understood the operation of opening the cavity of 
the stomach temporarily, gastrostomy being used when the opening is 
intended to be more permanent. It may be required under the fol- 
lowing circumstances: 

(1) As a simple exploratory operation for ascertaining the presence 
or site of an ulcer of the stomach. (2) In case of hematemesis. for 
discovering and locally treating a bleeding ulcer. (3) For the removal 
of foreign bodies from the stomach. (4) For the removal of foreign 
bodies from the lower end of the esophagus. (5) For dilating a stricture 
of the esophagus. (6) For dilating a stricture of the pylorus, as in 
Loreta's operation. (7) For the removal of a polypus or other tumor 
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projecting into the stomach. (8) For dilating the cardiac orifice in 
cardiospasm. 

The abdomoii is opened and the stomach is drawn forward and 
surrountled by sterile gauze. The opening into the stomach is made 
through the anterior wall, and if made at a right angle to the longitudi- 
nal axis very few vessels will bo wounded, but if any should be divided 
they will, of course, be immediately ligated. On retracting the edges 
of the incision the contents, if any, must be mopped or syphoned out 
unless they have lieen ])ushe(i on into the duodenum before the stomach 
was opened. The interior of the stomach may now be explored either 
by means of a Ferguson speculum introduced through the opening, 
when the interior can be lit up by a forehead electric light, ora evsto- 
scope may be introduced so as to illuminate the whole interior of the 
organ. 

If the gastrotomy has been performed for ulcer or for hemorrhage, 
it may l)e necessary for treatment, shouhl the ulcer be on the posterior 
wall, to make a slit through the transverse mesocolon, so that the 
index- and middle fingers of one hand may be passed through this, and 
bv pressing on the posterior wall make prominent any part of it. In 
this way an ulcer or a bleeding ])oint can be fvdly exposed and treated; 
or should a polypus or other tumor l)e discovered it may be brought up 
and excised or otherwise attended to. 

After the interior of the stomach has lx?en treated according to the 
circumstances of the case, the gastric wound may 1)0 closed by a fine 
continuous chromicized catgut suture to unite the mucous m(mil)rane 
and submucous coat, the serous and muscular coat being brought 
together eitheu* by a fine continuous silk or Pagenstocher suture. If it 
is thought that there is any weak point in the suture line a few additional 
Lembert sutures may be applied for greater security. The parts th;it 
have been exposed may then be gently wiped with sterile salt solution. 

For the first twenty-four hours it is better to feed by enemata, 
merely a teaspoonful of water occasionally being allowed by the mouth. 
On the second day this may be increased to a tablespoonful or even an 
ounce at a time: on the third day a little Henger’s food, broth, or jelly 
may be given; after a week it will be safe to give fish, j)ounded moat, 
and other substantial diet. 

FOREIGN BODIES IN THE STOMACH. 

All tlie principal museums bear testimony to the infinite variety of 
foreign bodies that may be found in the stomach, some of which have 
been swallowed by the insane, in other cases by accident, and occasion- 
ally intentionally as a means of livelihood for the amusement of the 
public. 

The foreign bodies in the stomach are of great variety — knives, open 
or shut, spoons, forks, nails, pieces of wood, razors, stones, needles, 
safety-pins, ordinary pins, false teeth, buttons, coins, keys, broken 
glass, hair-balls, etc. If the foreign substances are rounded and not 
irritating they may remain for months or even years. 
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Friedenwald and IlosenthaP*’ have collected from literature a series 
of 90 cases of gastrotomy for the removal of foreign bodies from the 
stomach. In the 90 cases one foreign body was found in 68 instances, 
and more than one in the remainder. In the series of 90, adhesions 
were found in DI cases. In 6 an abscess had pointed on the anterior 
abdominal wall. In II perforation occurred and resulted fatally. 

Symptoms . — The syrniitorns are very variable. In some cases 
patients complain of chronic indigestion with pain after food and 
occasional vomiting. If ulceration has occurred the vomit may be 
tinged with blood, and I have seen fairly free hematemesis result. In 
some cases local peritonitis with severe pain is set up, and there are on 
record a number of ca.ses in which perforation and fatal peritonitis have 
occurred. In the case of hair-balls or other large foreign bodies a 
tumor may be felt. 

Since the introduction of the Roentgen rays, a new means of diagnosis 
has been added and there is now no difficulty in ascertaining the presence 
and the situation of any metallic body in the stomach. 



Fig. --.V Roll ok Black IIcman TIaik 12 inchks Long, Weighing 5 lb., 3 oz., Removed 
S u e ESfiFCLLY FKOM .A GlKL OF TwENTY. 

{Laucft, 1895, vol. i., p. lovSl. No. 23S1, Royal CollcKO of Surpeons’ Museum.) 


The indication for operation is the presence of a foreign body which 
can neither be safely dissolved nor allowed to pass through the intestines 
and which is jiroducing or is likely to proiluce serious symptoms. The 
removal l)y gastrotomy of foreign bodies lodged in the stomach has 
been attended with great success. 

Friedenwald and Rosenthal (loc. cit.) divided the 90 operations that 
they have been able to collect into two series. In the pre-antiseptic 
days there were 19 cases with 15 recoveries: since the improvements of 
surgery brought* about by asepsis, there have been 71 cases with 7 
deaths. 

Appended are photographs of specimens taken from the Hunterian 
Museum at the Royal College of Surgeons. 

In a case of my own reported in the Lancet for November 3, 1894, 
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there were 42 cast-iron ^;arden nails IJ inches lon^, 93 brass and tin 
tacks from i inch to 1 incli long, 12 large nails (some brass-headed), 
3 collar studs, 1 safety-pin, and 1 sewing-needle. It is interesting to 




Fig. 433. — Stomach from a Woman 

AGED FoRTY-O.NE, WHO HAD Sl'F- 
FEKKD FKO.M HEMATEMf:RI8 AT SEVEN- 
TEEN AND Several 3'imes Later, 

Cathed by Nearly a Pocndof Pinh 

I.N THE DrODENlJM Ul^FLACINfi THE 

Pylort’s Behind the Pubes and 
Cauhing Obstruction. 

(No. 2379, Royal ColIcKe of StirROonH’ 

Museum.) 

notice that this patient is now in good health eleven years after 
operation. 

Gastrotomy for the removal of a polypus or other growth in the 
stomach is an operation that may occasionally have to be done, but as 
.simple tumors of the stomach are somewhat rare, it is scarcely likely 
that the operation will be more than an occasional one. 

ULCER OF THE STOMACH. 

Ulcer of the stomach in the more advanced cases produces a loss 
of substance of any or of all the coats of the viscus. 

Excluding malignant, tuberculous, and syphilitic ulcers, the follow- 
ing classification embraces the various forms of simple ulcer: 

1. Erosions . — Of these Dieulafoy has described two varieties: 


Fig. 434. — Foreign Bodies SrurESBFULi.Y Removed 
by the Author from the Stomauii of a (Iirl 
aged Twelve. 

(Royal College of Surgcoii.s’ Museum.) 
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(a) Simple erosions ^ consisting apparently of mere abrasions of 
the surface epithelium, which, though so small as to be scarcely per- 
ceptible to the naked eye, may give rise to most alarming hemorrhage. 
On the post-mortem table abrasions of the kind may be easily over- 
looked, as they are not accompanied by induration, but when hemor- 
rhage is going on tlie mucous membrane seems to be studded with 
numerous bleeding points. 

(/>) Exulceraiio Simplex . — In the form to which Dieulafoy applied 
this term the lesions are rather more extensive and the surface layers 
are removed to such an extent that the arterioles running under the 
muscularis mucosie arc exposed. This form of ulceration may give 
rise to terril)le hemorrhages that may prove rapidly fatal unless arrested 
by treatment. 

2. Simple Ulcer . — The second form, described by Cruveilhier, 
includes: 

(tt) The acute round ulcer, which is most frequently found in women, 
often in chlorotic young women, and which is apt to be complicated by 
profuse hemorrhage and hy perforation. 

(b) The chronic form, irregular in outline, associated with thickening 
of the edges, and frequently found in men — according to Seymour 
Taylor in the proportion of 72 per cent, in males to 28 per cent, in 
females. This form is one which gives rise to the greater number of 
com|)lications with which the surgeon has to deal. 

As the result of an analysis of a large number of cases Fenwick’*^ 
states that chronic gastric ulcer is solitaiy in 87, and acute ulcer in 46, 
per cent. When multiple ulcers exist, the}" may be only two in number 
or may be almost uncountable. 

Wliile the acute round ulcer varies from the size of a split pea to 
that of a fiorin, it is usually .seen from the size of a three-penny piece 
to that of a .sixpence: but chronic ulcers may attain almost any size, 
from I inch up to 6 or S inches in diameter. 

Duodenal frequently coexist with gastric ulcers. Out of 231 opera- 
tions for ulcer by the .Mayo brothers 158 were for gastric, 60 for duodenal, 
and 14 for duodenal and ga.stric ulcers together. Thus, out of the 
231 ulcers the duodenum was involved 74 times, 55 times in men and 
11) times in women, and nearly all the ulcers were indurated or chronic.^ 

.\n analysis of 1015 ca.sesby Fenwick" .shows the situation of gastric 
ulcers to be at the pylorus in 15.6 per cent.; lesser curvature, 36 per 
cent.; posterior surface, 25 per cent.; cardia, 7.0 per cent.; great cur- 
vature, 4.14 per cent.; anterior surface, 8 per cent.; fundus, 3.3 per cent. 

An analysis of the site of acute and chronic ulcers shows consider- 
able difference between the two varieties: 


Acute ulcers (39). Chronic ulcers (70). 

Pyloric zom* 1.3 (.33.3 per cent.). 53 (75.7 per cent.). 

Middle zone 14(36 per eont.). 7(10 percent.). 

Cardiac zone 12 (30 p<'r cent.). 10 ^4 per cent.). 

Posterior surface 10 (:16 per cent.). 46 (73 per cent.). 

Anterior surface 5(18 percent.). 7(11 percent.). 

Lesser curvature 23 (59 percent.). 10(16 percent.). 


VOL. Ill — 54 
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Of the numerous theories advanced to explain the occurrence of 
ulcer of the stomach, the one that seems to mo the most probable 
is that gastric ulcers are usually septic in origin, oral sepsis being 
responsible for a large number of the cases, hence the greater fre(]uency 
of the disease in the poorer classes, who give very little attention to 
the teeth. Mild sepsis leads to gastritis and to hyperchlorhydria, 
which in its turn provokes and keeps up ulceration. 

A well-recognized accompaniment of hyperchlorhydria is spasm 
of the pylorus, which by obstructing the outlet leads to acute dilatation 
of the stomach and so to tension. A patient with gastric ulcer is, 
therefore, at any time liable to perforation, as the tension in the stom- 



Fio. 435. — Acute Hound Ff-ukhs and Ekosion.s in tiik Stomauh ok a Woman aoed Twicnty. 

Dkatii j ku.m I’kkkoiiation in Foktv lioi'its. 

(No. 239.')a, Koyul CollrRo of SurKrons’ .Miisciiiii.) 

ach may lead to necrosis of the part already di.scrased and the digestion 
of the necro.sed patch may lead to perforation of tlic stomach wall. 

The acute ulcer is round or oval and has a i)unched-out appearance, 
the margins of the ulcer not being infiltrated to a marked extent, the 
base, though smooth, usually showing no evidence of granulations. 
The general shape of the ulcer is conic, with the base toward the interior 
of the stomach. 

On the other hand, the chronic ulcer is irregular in shape and may 
assume very large proportions. The margins are hard and irregular 
and the base is much thickened and composed of cicatricial tissue. 
While the simple round ulcer may reach to the peritoneum withoi.t 
showing any evidence on the serous surface, the peritoneum over a 
chronic ulcer is usually thickened and may be adherent to the con- 
tiguous viscera. 




Fifs. 4.‘i6. — Chronic Ulcer of Posterior 
Wall of Stomach Kkodino Pancreas. 
(No. 2390, Hoyal ('ollcKe of Surgeons* 
Mu.<eiiin.) 


Fio. 437. — Chronic Ulcer of Stomach Show- 
ing ChARACTKULSTIC PCCKKUINQ AND CON- 
TRACTION THE HeSITLT of HeALINU. 

(No. 2 402«. Royal (’ollcge of Surgeons' .Museum.) 


cent, in men and GO per cent, in women; and of 20‘U cases collected by 
Fenwick, 1227 occurred in women to 804 in men. But if one were 
to jud^ijc from clinical e.xperience alone it would appear that ulceration 
of the stomach occurs three times more fre- WKtttKKttL 
quentiy in women than in men, as women, espe- 
cially in tlie third decade, are more liable to suffer 
from acute idcers, while chronic ulcers are fre- 
quentiy found after the third decade both in men 
women. 

Prognosis. — The profession as a whole has 
been apt to underestimate the grave mortality 
of gastric ulcer, even in the face of such statis- 
ti('s as have been given by Bebove and Hemond, 
which are accepted and quoted by Einhorn. Out 
of 100 cases, 50 resulted in perfect cure, 18 died 
of perforation or peritonitis, 5 from hematemesis, 

20 from phthisis, 5 from inanition, and 6 from 

other complications. 438.- Mi ltipi.e 

Til *11 1 !/• ,1 r ^1 lior.ND i LrERS. 

J..eul)e has said that one-half or three-fourths (No. 2400. Royal college 
of all cases of gastric ulcer will be cured by four Surgeon.* Muse im.) 
or five weeks of medical treatment, but if not cured in that time 
they will not be cured by medical treatment alone; in this view I 
thoroughly agree. 

More recent statistics made at the suggestion of Mansell Moullin 
by Bulstrode, who analyzed all the cases admitted into the London 
Hospital for gastric ulcer from 1897 to 1902. They were 500 in number, 
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98 men and 402 women. Out of this numl)er, no less than 48 (nearly 10 
per cent.) died from ptM*itonitis; 12 (or 2.5 percent.) from hematemosis; 
and 28 (5.5 per cent.) from otlier causes. The total nurnlier of deaths 
was 89, or approximately 18 per cent., taking all the cases together. 
Had all the slighter ones been left out and only those reckoned in 
which the gravity of the symptoms suggested the ])ossibility of opera- 
tion being advisable, the rate of mortality, bad as it is, would have been 
far higher. 

The actual rate of mortality, however, is not the only one to be 
considered; 22 per cent, of the cases of gastric ulcer admitted to the 
London Hospital were discharged as relieved or cured. Now it would 
be exceedingly interesting to a.sccrtain how many were really cured; 
that is to say, left the hospital perfectly well without sulTering pain or 
inconvenience when taking ordinary diet, and, what is especially im- 
j)ortant, remained well. Some idea can. however, be formed by ascer- 
taining the numl)er of patients admitted into the hos|)ital with gastric 
ulcer who had already been treated for and cured of similar attacks. 
Ihilstrode has done this, and has calculated that out of the 500 cases 
no less than 211 (42 per cent.) had suffered in this way previously. In 
1 U) there had been only one previous attack; in 41 there had been two; 
in 15. three; and in 29, four or more. In other words, gastric ulcer 
recurs or relapses in at least two-fifths of the cases which are apparently 
cured. 

Had, however, as this .sounds, it is not yet the worst. The.se figures 
do not include any of the ca.ses admitted suffering from what may be 
called the .sequehe and complications of gastric ulcer. They do not 
' take into account the ca.ses admitted for pyloric* stenosis (estimated at 
10 per cent.), hour-gla.ss contraction, gastric dilatation, chronic dy.s- 
pepsia, constant vomiting, perigastric adhesions, cardiac stimosis, and 
tho.se numerous other disorders caused by the cicatrization of ulcers 
healed long since. Nor do they take into account tho.se cases in which 
carcinoma has developed at the site of the old ulcer, which Haaser 
estimates at quite 6 per cent. When allowance has been made for all 
the.se ca.ses, which certainly cannot be described as cured, it must be 
admitted that the proportion of patients suffering from gastric ulcer of 
sufficient severity to require treatment in hospital, which are discharged 
as cured in the full .sen.se of the term, in the sen.se in which a surgeon 
would use it after an operation, is not nearly so high as is generally 
imagined. 

In further proof, Paterson^- collected a series of consecutive cases 
of gastric ulcer, and with the as.si.stance of Rhodes endeavored to 
ascertain their after-histories. The series comprises 152 patients, of 
whom 6 died in hospital and 147 were discharged as “cured.’' Out of 
the 147 patients, 72 have been traced: 40 were found to have definite 
signs of ga.stric ulcer; 5 have been subsequently operated on for hema- 
temesis, constant vomiting, for vomiting and hematemesis, and hour- 
gla.ss stomach; 1 patient died one year later in another hospital and at 
the necropsy an ulcus carcinomatosum was discovered. Of the remain- 
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ing patients 12 have at the present time no signs of gastric ulcer; 5 
patients are probably “not cured/^ and 2 others are “probably cured.'’ 
So that out of 72 patients who left the hospital apparently cured, only 
10 are at the present time free from symptoms of gastric ulcer. 

To avoid any possible exaggeration the 5 “probably not cured" 
patients are included among the “cured." Even so, 64 per cent, of the 
cases which have been traced have been uncured by medical treatment. 
Looking at the figures in the mo.st favorable light, at least 31 per cent, 
of the patients discharged as cured have relapsed, while if the condition 
of the untraced patients be as unsatisfactory as is that of those who 
have been traced — and there is no reason to suppose that it would be 
better — the proportion of relap.ses would be more than double this 
figure. Although 19 of the patients are classified as cured, the use of 
the term is relative, not absolute, and implies only that at the pre.sent 
time these i)atients are free from symptoms of gastric ulcer. Only 7 
out of the 19 patients have remained free from any symptoms of gastric 
ulcer since they left hospital. Of the 75 patients unable to be traced, 
it is noted that 2 of them had been in hospital twice before and 10 of 
them once, so that of the untraced patients 11 — i. c., 14 per cent. — 
were the subjects of relapsing ulcer. Considering that this series does 
not include those patients admitted with perforated gastric ulcer, or 
those admitted with pyloric stenosis, or other sequehc of gastric ulcer, 
one may conclude that, so far as hospital patients are concerned, between 
one-half and two-thirds of the serious cases relapse and that the pro- 
portion of real cures is under 25 per cent. 

(histric ulcer in private practise presents a different picture, as 
private patients, amid more favorable surroundings, more readily bear 
the necessary restri(;tion of their diet ami relapse is much less common. 
Consequently, operation is not usually rccpiired in this class of patients 
for the treatment of an existing idcer, but rather for those cases in 
which, owing to neglect to commence treatment early, cicatrization of 
the ulcer has produced pyloric stenosis, gastric adhesions, or hour-glass 
contraction. 

We may thus, on ample evidence, accept the fact that at least 50 
per cent, of all cases of ulcer of the stomach treated medically ultimately 
succumb to the disease or to one or other of its complications. 

How does surgical treatment compare with this? As surgeons, we 
only see the worst cases that have failed to yield to medical treatment; 
yet, arguing from my own experience alone in over 300 operations of 
various kinds for ulcer of the stomach and its sequela> which had failed 
to yield to medical treatment, the total mortality of all operations in 
this worst class of ulcers, including hour-glass contraction and hem- 
orrhage, but excluding perforation, has only been 3 per cent.; but, as 
shown later, the immediate risk of posterior gastro-enterostomy in my 
private practise in these cases amounted only to 1.7 per cent, and the 
cases completely relieved of all symptoms were over 90 per cent., — a 
proportion that will be still better as experience increases. 

Symptoms. — The special symptoms of ulcer of the stomach are pain, 
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vomiting, and hematemesis, but 1 have seen and operated on quite 
a number of oases in which pain had not formed a prominent symptom, 
in which hematemesis had been entirely absent, and vomiting had not 
come on until stenosis of the pylorus had produced dilatation. 

The pain is usually referred to the epigastrium, whence it may 
radiate in various directions, though generally it is toward the left 
subscapular region. Food usually increases the pain and the time of 
onset after footl is frequently indicative of thj sil;e of the ulcer. If the 
ulcer be near the cardia or along the lesser curvature the pain usually 
comes on immediately or within half an hour of food. If it be at or near 
the pylorus it may be delayed from an hour to two or three hours after 
eating, wdiereas if it be in the duodenum it may not occair until four 
hours after a meal, and in that case it is almost invariably relieved by 
food. As digestion is frequently delayed in the evening, pain of this 
character has a habit of wakening patients at midnight or later, so that 
in chronic cases a glass of milk will be regularly placed by the bedside 
in order to relieve the expected discomfort. 

Epigastric tenderness is usually well marked and is frequently 
associated with rigidity of the recti; it may be strictly localized or 
widely diffused. A special tender point is often found in the back, 
a little to the left of the spine, opposite the ninth and tenth dorsal 
vertebra?. 

Vomiting is a frequent symptom of ulcer of the stomach and, as 
a rule, it gives immediate relief by removing the food and the acid 
contents of the stomach. In some cases vomiting is a very serious 
symptom, leading to profound inanition and utter inability to take or 
retain food; but in others vomiting is not a marked feature of the 
disease. Although gastrorrhagia is present at one time or another in 
the greater number of cases, it does not always show itself as hemate- 
mesis or melena, and may only be rendered evident by a microscopic 
examination of the alvine excretions. This symptom is more fully 
considered on p. 870. 

The following are the complications that may be found in connec- 
tion with gastric ulcers: 

1. Acute perforation of the stomach and general peritonitis. 2. 
he: latemesis and melena. 3. Cicatricial stenosis of the pylorus. 
4. Hour-glass stomach. 5. Tumor of the stomach or pylorus of 
inflammatory origin. 6. Dilatation of the stomai h due to obstruction. 
7. Fistula between the stomach or pylorus and adjoining organs or on 
the surface of the body. 8. Spasm the pylorus with gastrosuccorrhea, 
producing intermittent stenosis (Reichmann's disease). 9. Persistent 
vomiting. 10. Local peritonitis or perigastritis, ending in adhesions. 

11. Local peritonitis, ending in suppuration and a localized abscess. 

12. Subphrenic abscess. 13. Abscess of the liver, pancreas, or spleen. 
14. Atonic motor deficiency. 15. Severe gastralgia. 16. Tetany. 17. 
Stenosis of the cardiac orifice. 18. Acute or chronic pancreatitis. 
19. Profound anemia resembling the pernicious form. 20. Pressure 
on, or stricture of, the bile-ducts, with jaundice. 21. Catarrh of the 
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gall-bladder from adhesions, producing attacks like those of chole- 
lithiasis. 22. Great loss of flesh and strength, ending in phthisis. 
22. Cancer secondary to ulcer, ulcus carcinomatosum. The more 
prominent of these complications are conssidered under separate chapters. 

Differential Diagnosis • — It may be ordinarily concluded that 
epigastric pain related to food, vomiting, and localized epigastric 
tenderness constitute a combination of symptoms pointing to ulcer, 
but that if hematemesis is superadded, the existence of ulcer is almost 
certain. 

The more acute the symptoms and the shorter the time between 
their onset and the seeking of advice are points in favor of the diagnosis 
of ulcer; and if the symptoms do not subside after a few days in bed 
with care in diet, ulcer is probably prasent. 

Examination of the Stomach Contents. — The presence of free 
HCl, especially if in excess, in the vomit or in the gastric lavage after 
a test-meal, is confirmatory evidence of ulcer; whereas the absence of 
free IKH and the presence of lactic acid are presumptive evidence 
in favor of malignant disease. In anemic dyspepsia and in septic 
gastritis free HCl is frequently diminished, whereas in nervous gas- 
tralgia it may be increased. 

As the results of the observations of several authors the following 
conclusions may be drawn: 

Free nuclei of epithelial cells and of leukocytes (Jaworski's kernel) 
mean the presence of free HCl. 

Epithelial cells and entire leukocytes mean the absence of HCl. 
Large clumps of leukocytes with blood-cells point to an ulcerating 
surface. 

Sarcinie go hand in hand with the presence of HCl and stagnation 
of stomach contents. 

Oppler-Boas bacilli in large numl^ers go with the presence of lactic 
acid and stagnation of stomach contents. 

Thus, stagnating contents with presence of HCl, sarcin®, yeasts, 
and free nuclei point to pyloric stenosis of a non-malignant character. 

Stagnating contents, with absence of HCl and presence of lactic 
acid with Oppler-Boas bacilli, point to malignant pyloric stenosis. 

A tumor may be present. in some cases of chronic ulcer. It is 
important, therefore, in such cases to obtain an accurate analysis of 
the stomach contents, as the presence of an excess of free HCl would 
suggest that the tumor is cancer. In the differential diagnosis between 
ulcer of the duodenum and ulcer of the stomach, the occurrence of the 
former more frequently in men and after middle age, the presence of 
melena often with hematemesis, the “hunger pain'’ occurring from 
three to four hours after meals, and the tenderness to the right of the 
middle line will usually afford sufficient evidence of duodenal ulcer. 

Latent vlcers are not uncommon. I have, on several occasions, 
operated for perforating ulcer where there had been no premonitory 
symptoms, and Savariaud gives the proportion of latent ulcei*s as 
20 per cent, of all cases of gastric ulcer. 
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In cases of perforative peritonitis it is worth rememherin^i; that 
the history of paroxysmal pain is sekloin absent when the perforation 
is line to ulcer of the stomach, it beiiifij usually under the left scapula 
when the cardiac end or the body of the stomach is involved, and 
sometimes under the right scapula when the ulcer is at the pylorus or 
in the duodenum. 

Surgical Treatment. — Although one cannot fall in with the views 
of certain extremists, who draw a parallel l)etwccn the treatment of 
hernia and that of ordinary gastric ulcer and propose that as hernia 
is treated radically with success, so ought gastric ulcer always to be 
treated surgically; for. as has been shown in discussing the prognosis, 
a considerable proportion, probably 40 to 50 per cent., recover under 
medical treatment. If, however, gastric ulcer is not cured after medical 
treatment has been thoroughly carried out, or if after apparent cure 
it relapses, then surgical treatment should l)e resorted to. 

To Rydygier‘* belongs the credit of having peifoinied the first 
operation for the cure of a gastric ulcer. In the year 1881 he resected 
a large ulcer from the posterior wall of the stomach, the patient being 
completely cured; and in 1882 ('zerny successfully performed a similar 
operation. The field of surgical activity in gastric surgery was ext(*nded 
in 181).4, when Doyen“ performed gastrojejunostomy for the treatment 
of ulcer. 

Talma*’ had independently also come to the same conclusion as 
Doyen, that spasm of the pylorus was the chief factor in maintaining 
hyperchlorhydria, which prevented the healing of gastric ul(*ers. 

At the present time the surgical treatment of gastric ulcer consists 
either in excising the ulcer or in the performance of gastro-enteroslomy, 
and for my own part I feel that even if it be desirable to excise the 
ulcer, gastrojejunostomy ought at the same time to be performed. 

As a rule acute ulcer, apart from the complications of perforation 
or bleeding, does not call for surgical treatment; it is only when the 
ulcer relap.ses or becomes chronic that oj)eration is called for. More- 
over, gastric ulcer, among private patients, whose surroundings are 
much more favorable and who are capable of resting and following 
out a systematic dietary, is more amenable to medical and general 
treatment than when it occurs among .tlie poor, who are impatient of 
restriction of diet and are unable to take a sufficiently prolonged rest. 
It is thus evident that surgical treatment is called for more often in 
hospital than in private practise. 

When, some years ago, the mortality of any surgical proceeding 
was great, physicians naturally advised their patients to persevere 
with medical treatment rather than to submit to an o])eration which 
was attended with great risk; but now that the mortality after the 
operation of gastro-enterostomy has been reduced to about 1 per cent, 
in simple cases in skilled hands, and when even excision of the ulcer 
if thought desirable can Ixi performed with very small risk; and further, 
when it is fully realized that gastrojejunostomy does not interfere 
with normal nutrition or with the metabolic processes of the body 
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and that after its performance patients may live in perfect health for 
many years; doubtless all gastric ulcers that relapse or produce serious 
symptoms will be treated surgically at a much earlier stage than has 
hitherto been the custom. 

There seems to be no reason why patients should be allowed to 
suffer month after month and year after year until they have become 
worn out and emaciated to an extreme degree, when they can be treated 
surgically with a risk to life of only 1 or 2 per cent, and a probability 
of cure in 90 per cent, or more of all cases ()i)erated on. 

1 feel sure, however, that the performance of surgical operations in 
cases of neurasthenia associated with vague gastric symptoms unac- 
companied ))y definite clinical or mechanical signs of ulcer or of stasis is, 
as a rule, unjustifiable and can only lead to the discredit of useful 
surgical procedures in that other distressing class of cases where organic 
disease is present. 

The surgical treatment of ulcer apart from complications is first 
to complete the diagnosis by opening the abdomen. 

The history of the time of onset of pain after food will be some 
guide as to the site of the ulcer; for instance, if the pain has occurred 
immediately after food, the ulcer will prol)ably be near the cardiac 
orifice or on the lesser curvature; if two to three hours after, it will 
be at the pylorus, and if four hours after meals and relieved by food, 
the idcer will generally lie found in the duodenum. 

Should the area of ulceration appear to be limited and freely accessi- 
ble, excision of the ulcer may be worth considering. If the ulceration 
is at the pylorus, especially if it be as.sociatcd with thickening resembling 
a neoplasm and if the pylorus be free from adhesions, the removal 
of the ulcerated pylorus may be advisable,, for it has to be borne in 
mind that chronic \dcer has in many ca.ses ))een the site of origin of 
cancer. I have excised the pylorus or otherwise removed the ulcerated 
area 9 times for chronic ulcer, all the patients having recovered from 
the operation. The idtimate results arc no less interesting than in- 
structive; 6 of the patients are now living and in good health from 
oiK^ to seven years after operation; 1 cannot be traced: 1 relapsed 
three months after pylorcctomv, and in 1 case, after two years of 
health, fresh ulceration with perforation occurred. 

If, however, the pylorus is fixed by adhesions and its removal would 
be difficult, or if an ulcer of the stomach l)e adherent to the liver or pan- 
creas, it is much wiser to be content with the operation of gastro-enter- 
ostomy, which yields such satisfactory results, both immediate and 
remote. 

Even after the excision of an ulcer, gastro-entcrostomy should be 
performed in order to set the stomach at rest and secure the healing of 
other ulcers that so frequently coexist. 

Rydygier prefers excision because he believes that the scar of an 
ulcer may become the site of carcinoma. While the development 
of carcinoma on ulcer cannot be doubted, it is not yet clearly proved 
that carcinoma does develop on the scar of a soundly healed ulcer. 
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There can be little doubt that excision is a more serious operation 
than gastrojejunostomy, especially if the excision of the ulcer necessi- 
tates the removal of the pylorus. Czerny’s statistics extend over a 
long period and have been analyzed by Petersen and Machol.*** These 
comprise 4 resections of the pylorus with 2 deaths, a mortality of 
50 per cent.; and 7 excisions of ulcers with 3 deaths, a mortality of 
42 per cent. 

Though the mortality from excision need not be greater than that 
from gastro-eiiterostorny (as shown by my own cases), it is probably 
less efficient, as ulcers may be multiple and the patient may still re- 
main unrelieved ; whereas gastro-enterostomy. by diminishing the acidity 
of the gastric juice and preventing tension, relieves the condition which 
prevents healing of the ulcers. 1. therefore, piefer, even where 1 have 
excised an ulcer, at the same time to perform gastro-enterostomy. 

MaiLsell Moullin*' is an advocate of excision of ulcer where it is 
practicable, but he has recorded 2 cases where it has not ])roved satis- 
factory, and I have also n'corded 2 cases that relapsed. 

With few exceptions tlu* operation of choice in chronic ulcer of the 
stomach is gastro-enterostomy. which, by affording a free outlet from 
the stomach, prevents stasis of food, relievos hyperchlorhydria. and 
secures physiologic rest to the whole organ. Moreover, it is an un- 
doubted fact that gastric ulcers are generally multi])le and that not 
infre(|uently duodenal ulcers coexist, the removal of one ulcer w'ould, 
therefore, not be likely to cure the disease, whereas a gastro-enterostomy 
will prove curative to both gastric and duodenal ulcers, whether one 
or many be present. 

For duodenal ulcer I do not think any other operative procedure 
than gastro-enterostomy is either necessary or advisal)le unless there 
be perforation, and even in case of perforation, if the patient is in a 
fit condition to bear it, a gastro-enterostomy ought to be done at the 
same time that the perforation is repaired. 

I prefer the posterior operation, both for gastric and duodenal 
ulcers, making the opening into the stomach close to the lower border 
and the opening into the jejunum as near to the duodenojejunal junction 
as practicable. I never see regurgitant vomiting and, as a rule, recov- 
ery is as smooth as after a simple ovariotomy. 

The after-results of gastro-enterostomy in ulcer of the stomach, 
pylorus, and duodenum are really very remarkable: the pain vanishes, 
food can be taken freely, anemia disappeai’s, and the patient, as a rule, 
rapidly puts on flesh, so that I have seen several cases double their 
weight within the first few months after oi)eration. 

Statistics. — The statistics of gastro-enterostomy for ulcer cannot 
be accurately estimated by merely collecting a large series of cases 
from the records of all the general hospitals in which perhaps only a 
few operations are performed by each member of the staff and with 
very varying results, but a true estimate may be obtained by a con- 
sideration of the results of individual operators who have accurately 
recorded and followed up the after-progress of their cases. 
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Nor do I think it quite fair in estimating; the mortality to put the 
cases of ulcer complicated by hemorrhage or hour-glass contraction 
into separate lists, as it might open the way to misrepresentation of 
the actual results if the simple uncomplicated cases are placed in a 
separate category. 

The following statistics include the results of gastro-enterostomy 
for ulcer and its complications — hemorrhage and hour-glass contrac- 
tion — following the plan employed in the excellent reports of St. Mary's 
Hospital, Rochester, Minnesota. 

W. J. Mayo reported'^ having performed 307 gastrojejunostomies 
for non-malignant disease with a mortality of 6 per cent., but in the 
last 81 operations of the series there had been only 1 death; and in 
his report for 1005 out of 109 gastrojejunostomies performed for ulcer 
or the results of ulcer of the stomach and duodenum, only 1 patient 
died. 

At the British Medical Association meeting at Leicester in 1905, 
Moynihan^“ gave the result of his experience up to date: The cases 
included 171 gastrojejunostomies for chronic ulcer with 2 deaths; 27 
cases in which hemorrhage was a prominent symptom with 4 deaths, 
and 8 cases of hour-glass stomach in which gastrojejunostomy had 
been performed with 3 deaths, thus making 206 cases of ulcer with 
its complications of hemorrhage and hour-glass contraction in which 
gastrojejunostomy had been performed with 9 deaths, a mortality 
of 4.3 per cent. 

The following is my own personal experience: Including every 
instance, whether simple or malignant, in which I have performed the 
operation of posterior gastro-enterostomy, either in hospital or in 
private practise, there have been 209 cases, of which 202 recovered from 
operation, thus giving a mortality of 3.3 per cent. 

In giving the statistics of the treatment by posterior gastro-enter- 
ostomy of ulcer of the stomach and duodenum, including the serious 
complications of hemorrhage and hour-glass contraction, it is necessary 
not only to show the immediate risks but also the ultimate results. 

As the after-histories are almost impossible to obtain with any 
degree of accuracy from the class of patients seen in hospital, I have 
preferred to base my observations on my private cases, in which the 
after-histories have been kindly furnished by the medical colleagues 
with whom 1 was associated. 

Of the 112 posterior gastro-enterostomies that I have performed 
in my private practise for ulcer or its complications, including hem- 
orrhage and hour-glass contraction, 110 have recovered, thus giving 
a mortality of 1.7 per cent. 

Out of the 110 recoveries, 96 arc in good health now, at periods 
varying from within a year up to five years after operation; 2 were 
alive and well three years subsequent to operation, but no reply has 
been received as to their present condition : 2 were alive and well some 
time after operation, but no word has been received of them later; 
1 lived in good health for two and a half years and when traveling in 



860 


sur(5i:ry of thk stomac h. 


Italy died of acute pneumonia; 1 remained in perfect health for three 
yeai*s, but has lately had some vomiting; 1 lived in ^j:ood health for 
three and a half years after operation and then developed cancer in 
the abdomen; 1 lived two and a quarter years and died of cancer of 
the stomach; 1 had perfect health for a year, when a tumor at the 
pylorus developed, but no further operation was permitted and she 
died two months later; 1 had improved health for two and a half years, 
when she had hematemesis ami died shortly after an attack; 1 was 
well for two years, wlien she had recurrence of vomiting;; a further 
operation was performed, but the old gastro-enterostomy opening; 
was found to be perfectly patent, and thou<rh the patient is livinji;, her 
condition is not satisfactory; 1 has never been well since operation 
two years a^o and has now developed a tumor in the colon; 1 lias since 
died of pernicious anemia; 1 has been relieved, but still suffers at times 
from pain and flatulence after food. 

Thus it will he seen that 101 out of 110 posterior p:astro-enterostomies 
for ulcer or its complications performed in private practise resulted 
in cure. 


PERFORATION OF GASTRIC ULCER. 

This complication of gastric ulcer is one of the most serious accidents 
that can happen, since unless treated surgically it is fatal in 1)5 per 
cent, of cases. 

The symptoms of perforation of gastric ulcer may be acute, subacute, 
or chronic. Acute when the perforation takes place suddenly direct 
into the peritoneal cavity, which is immediately flooded with the 
contents of the stomach. SjilHirulr when ])erforation occurs suddenly, 
but the stomach being empty and the opening small the symptoms 
are less intense, as the peritoneum is not flooded with the stomach 
contents and the opening becomes partly or wholly occluded by adhe- 
sions of plastic lymph or by a plug of omentum. In this class of 
cases there are frequently j)remonitory symptoms caused by local 
peritonitis and pouring out of lymph on the i^eritoneum when the 
ulcer reaches the surface and before perforation has actually occurred. 
In this subacute form recovery sometimes occurs under medical treat- 
ment alone, as I have proved on several occasions in which 1 have 
operated at some time subsequent to perforation, and found conditions 
pointing to the accuracy of tin original diagnosis. 

dhronicj in which perforation occurs into the peritoneum protected 
by a barrier of adhesions due to previous inflammation. The escape 
of the gastric contents is, therefore, limited and the inflammation is 
localized, usually leading to a perigastric abscess, possibly subphrenic. 

Chronic perforation is apt to occur more frequently through the 
posterior w^all, whereas acute and subacute perforation take place 
more frequently through the anterior wall of the stomach. 

Frequency of Perforation in Gastric Ulcer. — This is variously 
estimated: Femvick gives it as 28.5 per cent.; Habershon, 18 per cent.; 
Brinton, 13 to 15 per cent.; Lebert, 12 per cent.; Welch, 6.6 per cent. 
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of all eases of .gastric ulcer. In 20 per cent, of the recorded cases the 
perforations were multiple, and in a very large proportion of perforating 
ulcers there arc also other ulcers in the stomach, though not necessarily 
perforating. 

Age and Sex. — A case of perforated ulcer of the stomach in an 
infant aged forty-five hours, causing death, was reported by Hisset.'^' 
At the ])ost mortem a typic acute ulcer with clean cut edges was found 
to have perforated the posterior wall of the stomach near the lesser 
curvature, about \ inch from the cardiac opening. Fenwick refers 
to 18 collected cases of ulcer in childhood; but perforation at this 
early age is very rare. Perforation, though commoner in the third 
decade, may oc(;ur at any time up to extreme old age. 



Fir,. 4:?9. — A Chronic Ui.ckh Siiowinu Small 
Pkkkohation and Anotiiku that has 

LKD TO CiCATUIClAL I'oNTHACTION OF 
l*YLOUUS. 

<No. 2398, Royal ColleRe of SiirRcoiis’ Mu- 
seum.) 



Fig. 440. -A Pekkouating .Xccte Round Ulcer 
CAi’siNt; Death in a Woman Twentv-two 
Years of Age. 

This is the eomnnHi condition. 'Fhere is a chronic 
ulcer with an acute perforation. (No. 2396, 
Royal (^)llege of Surgeons’ Museum.) 


Although five-sixths of all cases of perforation of gastric ulcer occur 
in women, the greater iiumlier in young women under twenty-five, 
yet allowing for the greater frecpiency of ulcer in women we find that 
perforation is relatively more frequent in men, especially in men over 
the ago of forty. 

Site of Perforation. — Although ulcers occur more frequently 
on the posterior wall, perforations are more frequent on the anterior. 
Pariser and Linder state that of 200 ulcers, 190 will be on the posterior 
wall, and of these 4 will perforate, whereas, of 10 on the anterior wall, 
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8} will perfonito. Acute ulcers perforate more frequently near the 
cardiac extremity; chronic ulcers near the pylorus. 

Fig. 441, modified from Mr. Sargent^s paper/’- shows the site of 
perforation in 77 cases, the black dots representing 66 pei’forations 
on the anterior surface, the crosses representing 11 perforations on 
the posterior surface. 

The size of the perforation may vary from a point scarcely j)er- 
ceptible to one the size of a shilling or even larger. A small opening 
is characteristic of the subacute; a larger, of the acute cases. The 
variation in the size of the opening is important, for a small perforation 
when the stomach is empty will allow little of the stomach contents 
to escape and it may be occluded and lead only to a local inflammation, 
whereas, a large perforation, especially if occurring with a full stomach, 
may lead to a flooding of the peritoneum with fooil and irritating fluid, 
rendering recovery without operation hopeless. 



Fio. 441. — Pathoi.ooic Pekforations ok the Stomaoii. 

Anterior surface represented by blurk dots (>0. Posterior .'‘urfuce represented by crossjes 11. 

Symptoms. — A .sudden sharp abdominal pain accompanied by shock 
is usually an initial symptom in perforation. Almost immediately 
the expres.sion of tlie face changes to one of anxiety and great distress; 
the extremities become cold and clammy and the face blanched; the 
respirations arc usually shallow and (|uick, and the pulse rapid and 
almost imperceptil)le at the wiist; vomiting may occur or may be absent, 
but if present the efforts of vomiting increase the distress, llematem- 
esis may or may not occur. In some cases where the onset is subacute 
the .symt)toms are less marked and shock may be absent, though in 
rare cases the shocfk may l)e so great as to lead to sudden death. As 
a rule the patient rallies and the initial symptoms of shock pass off 
to a certain extent. There is then a great comi)laint of thirst which 
cannot be satisfied and the urine is .scanty and high colored. 

On examining the abdomen the recti are rigid and the whole abdo- 
men feels like a lioard and does not move during respiration. At 
first the abdomen is retracted, but later it becromes distended with gas 
and fluid and, as a rule, a thrill can be obtained in the flanks and, later, 
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from side to side. Liver dulness is generally absent and if this is 
noticed immediately it has great significance; but later, when the colon 
is distended with gas, the absence of liver dulness is not a matter of 
great importance from a diagnostic j)oint of view. General emphysema 
has l)een noti(!cd, but is an cxti'emely rare symptom. Perforation may 
come on without any premonitory warning and without any previous 
digestive symptoms, but usually, on strict impnry, it will be found that 
the patient luis suffered from indigestion for some time previously. 

In subacute perforation with an empty stomach the symptoms 
are all less marked than in the acute, though they are of the same 
typo. At first the signs are those of local tenderness and muscular 
rigidity, but at any time there may be an e.xtension with all the symp- 
toms described in acute perforation. 

Chronic perforation will be considered under Perigastric Abscess, 
p. 867. 

Differential Diagnosis . — Any iiitraperitoncal disaster may be 
mistaken for i)erf()ratin" ^j;astric ulcer. Such cases as acute perforating 
duodenal ulcer, ruptured tubal gestation, acute hemorrhagic pan- 
creatitis, acute perforative appendicitis, phhigmoiious cholecystitis, 
or perforation of the gall-bhulder have been mistaken at the beginning 
for perforating ulcer of tlie stomach, but as all these diseases require 
immediate surgical attention no serious harm can result from such a 
mistake. This cannot be said of other conditions whicdi may resemble 
perforating ulcer; for instance, pneumonia with a sudden pleuritic 
pain, acute irritant poisoning, and acute dilatation of the stomach. 

A careful history will usually enable a correct diagnosis to be made 
in nearly all cases, and the fact that in over 90 per cent, a previous 
history of gastric irritation can be obtained is of diagnostic importance. 
The rigidity of the alxlominal muscles, especially above the umbilicus, 
the presence of a thrill owing to fluid in the al)domen, the immediate 
absence of liver dulness, and the sudden onset, especially if associated 
with a previous liistory of dyspepsia, should afford a sufficient guide; 
but in case of doubt a small exploratory incision 1 inch in length will 
enable a positive diagnosis to be made without serious additional risk. 

Treatment. —Although very rarely a perforating ulcer, especially 
of the sul)acute type, may heal spontaneously, to wait in any case in 
whi(*h |)erforation has been diagnosed in the hope that it may become 
localized is utterly unjustifiable. If a diagnosis cannot be clearly 
established, l)ut there is a strong suspicion of perforation, an exploratory 
incision sufficiently large to admit the finger should be made; when, 
if there is perforation of the stomach, iiuMlorous gas or the fluid con- 
tents of the stomach will escape and the incision may then be extended 
for treatment, whereas if the exploration should prove negative no 
harm is done. 

To Mikulicz (in 1880) belongs the credit of the first intervention 
in perforating gastric ulcer, though the first successful operation was 
performed in 1892 by Kriege. In October, 1888, I had the privilege 
nf performing one of the earliest operations, if not the earliest, in 
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luigland; unfortunately the case wjis not operated on until the third 
day, when ironeral peritonitis had already supervened. 

Operation. — An incision of about 4 inches is made in or near the 
middle line above the umbilicus, and as soon as the abdomen is opened 
there is usually an escape of <j:as and fluid. A rapid survey of the 
whole of the stoma(*li is then made, be.i>:innin^ at the cardiac end. 
If no perforation is found on the anterior surface the j>:reat omentum 
immediately below the greater curvature is torn open through a part 
where it is thin, and through the slit two fingei-s can be passed to explore 
the posterior surface; or if thought desirable the transverse colon and 
great omentum can be raised and a slit made through the meso<*olon, 
which gives more complete exposure and enables the whole of the lesser 
peritoneal cavity to be examined. When found, the perforation 
must be closed. It is not neces.sary to excise the ulcer. The edges 
may be first brought together by chromic catgut sutures and if the 
perforation is small a pur.se-string peritoneal suture of silk or celluloid 
thread can be applied; but if the aperture be large, a continuous Lernbert 
suture, reinforced l)y several interrupted sutures, must be applied 
outside the marginal stitch. In some ca.ses where it is impracticable 
to bring the margins of the j)erforation accurately together a piece of 
omentum may be brought up and stitc'hed over the site of the ulcer. 

After the penoration has been closed the peritoneum may be cleansed 
in one of two ways, either In' means of free lavage with normal saline 
solution at a teL.perature of from 105® to 110® F. This can be done 
with very little disturbance, and if the whole of tlie peritoneum is soiled 
by extravasation it is a most efficient method of treatment, as it helps 
to combat shock; a glass drainage-tube can then be pass(‘d into Douglas’ 
pouch through a small incision al)ove the pubes, which the tui)e accu- 
rately fills. If, after the al)domen is closed, the patient is put into the 
semi-erect posture, fluid gravitates to the pelvis and will be drained 
away through the tube. If, however, the soiling of the peritoneum 
is limited to the area around the stomach or to the right kidney pouch, 
as occurs in early perforation near the ])ylorus or in the first part of 
the duodenum, to wash out the abdomen is to distribute the infective 
material. In such cases it is better to wij)c away the ofTending fluid. 
Too much time should not be spent in cleansing, nor shoidd the stomach 
or inte.stines be handled roughly. During the time that the intestinal 
coils are being freed of particles of food or infected lymph the adjoining 
coils should be kept covered with warm moist towels. 

As perf ration in 20 per cent, of the recorded cases has occurred 
at two or more points, it is of the utmost importance that the surgeon 
should carefully examine the stomach to see that a second perforation 
has not escaped his notice. The necessity of drainage is not always 
easy to determine. Undoubtedly many cases are drained that would 
do quite well without it. This was clearly proved by a series of cases 
published by my friends Littlewood®" and Edward Ward.®* 

Arguing from my own practise, whenever I think it necessary 
to adopt lavage of the peritoneum, I always think it advisable to insert 
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a suprapubic drain and to prop up the patient so as to make the pelvis 
dependent. It may, however, be borne in mind that an apparently 
unaltered peritoneum is capable of taking up a large amount of effused 
fluid and may, therefore, not require drainage, whereas a damaged 
serous sac that is dull and has lost its polish cannot absorb so well and 
should be drained. 

If general septic peritonitis has developed, the lavage with hot normal 
saline solution should be very thorough and the a])domen should not 
be closed on distended intestines, as it is quite ea.sy to bring a coil of 
intestine out of the wound, to make a small puncture in it, and by 
means of Cawardine^s tube thoroughly to empty the distended part 
and rapidly pass the adjoining coils l^etween the fingers so as to force 
the gas and intestinal fluids to the tube. The point of incision in the 
intestine may then be rapidly clo.sed by a marginal and a purse-string 
suture. 

Gastro-enterostomy in Perforating Gastric Ulcer. — Seeing 
that ulcers of the stomach are multiple in a very large proportion of 
cases and that after the closure of one or more perforations others may 
occur within the next few days, or should they not then occur, the 
ulceration may continue and cau.se trouble at a later date, I have a 
strong feeling that if the patient is in a condition to bear it gastro- 
jejunostomy should be performed after the closure of the ulcer. 

The procedure was (jarried out for the first time by Braun, in 1893,^ 
on a patient with a perforated gastric ulcer, in which the friability of 
the surjounding tissues was such that an approximation of its edges 
was impossible. He closed the gap with an omental graft and per- 
formed gastro-enterostomy, the patient making a good recovery. 

In some cases, however, where the patients are very ill the additional 
time involved in the performance of gastro-enterostomy may be suffi- 
cient to turn the scale. No absolute rule can, therefore, be formulated. 

In view of the suggested desirability of performing gastro-enter- 
ostomy after closure of the ulcer, the statistics given ])y Crisp English"’* 
are of importance. He was able to trace 15 out of 22 patients who 
had recovered after operation. Of these 11 had had no return of 
symptoms, while 4 had suffered from gastric trouble subsequently, 
which might or might not have been due to gastric ulcer. Barker*^ 
mentioned that 1 out of 5 of his cases had relapsed and threatened a 
second perforation. In 1 of my own ca.ses a gastrojejunostomy was 
required six months after an operation for perforated pyloric ulcer. 
Paterson, in his Hunterian Lectures,^ ascertained the subsequent history 
of 35 out of 54 patients who had recovered from perforated gastric 
ulcer. Of these 17 suffered subsequently from giistric trouble; 1 died 
from a second perforation twenty-one months after the first perforation; 
2 subsequently required gastrojejunostomy, while at the time of his 
lecture 9 had definite symptoms of gastric ulcer and 5 had symptoms 
of dyspepsia. 

The cases in which gastro-enterostomy had been done at the same 
time as the ulcer was closed w^ere too few in number from which to 
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draw conclusions. Ward's cases®‘ illustrate the value of gastrojeju- 
nostomy in perforation. 

The arguments in favor of the performance of gastro-enterostomy 
are: 1. That other ulcers present at the time of perforation will be 
cured by the operation. 2. That if a second ulcer is on the point of 
perforation such perforation will probably be prevented, as tension 
of the stomach walls will be avoided. 3. That after gastro-enterostomy 
more secure healing of the sutured ulcer is likely to occur, and there 
will be less likelihood of the stitches giving way. 4. It diminishes 
the risk of hematemesis occurring after operation. 5. It enables 
saline aperients to be given shortly after operation and so secures more 
efficient drainage of the peritoneal cavity (Paterson). 6. It j)ermits 
earlier feeding than would otherwise be the case. 7. If the ulcer is at 
the pylorus it pi-events the danger of stenosis. 

On all these accounts, therefore, it is important that when the 
patient's condition will permit of it a giistro-enterostomy should be 
performed at the same time that the perforating gastric ulcer is 
closed. 

Prognosis Based on Statistics. — ^The prognosis in perforating ulcer 
depends chiefly on the time elapsing between the perforation and 
operation, but it is also influenced by the (‘ondition of the stomach, 
whether full or empty at the time of perforation, as well as on the 
size and number of the perforations. 

Among the latest statistics on the operative treatment of perforating 
gastric ulcer are those of Crisp English,®^ on a series of 60 consecutive 
cases, in which the mortality was 48 per cent.; and a series of 112 con- 
secutive cases collected by Paterson. Of these 58 died, yielding a 
mortality of just under 52 per cent. The same author collected a 
series of 58 operations performed in twelve of the London hospitals 
during 1904. Of these 28 died, giving a mortality of 48 per cent. 
Littlewood tells me that he has personally operated on 31 cases of 
acute perforation with 17 recoveries, and of these 7 were treated without 
drainage. In 29 of the cases the ulcers were incised and the opening 
closed by a continuous suture. All the fatal cases had perforated 
more than twenty-four hours before operation. 

The appended table“ shows what an important element time is in 
the prognosis: 

Total cases. Recovered. Died. Percentage of 


deaths. 

Vnder 12 hours 49 35 14 28.5 

From 12 to 24 liours 33 12 21 63.(3 

From 24 to ;16 “ 16 2 14 87.5 

From 30 to 48 2 2 100.0 

Over 48 hours ** 33 16 17 51.5 


The best example of the excellent results of early operation with 
which I am acquainted were reported by Sinclair Kirk‘"‘” — 11 cases 
with 11 recoveries — 8 were done within five hours after perforation; 
1 seven, 1 ten, and 1 twenty hours after perforation. 

One must not lose sight of the fact that while early operation is of 
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the utmost importance, it is also equally important that the operation 
ought to be a thorough and complete one. 

In a paper read before the Royal Medical and Chirurgical Society, 
May 22, 1906, Moynihan reported 24 operations for perforation, 16 
from ulcer of the stomach, and 8 ulcer of the duodenum, with 15 re- 
coveries, giving a mortality of 37.5 per cent. 

PERIGASTRIC ABSCESS INCLUDING SUBPHRENIC ABSCESS FROM 
CHRONIC PERFORATION OF THE STOMACH. 

By far the greater number of abscesses around the stomach result 
from perforative ulcer. In the majority the ulcerative process is 
chronic, which permits the formation of adhesions; but subacute 
perforation of a limited character and imperfect drainage after operation 
for acute perforation may both lead to the same results. 

Perigastric abscess may bear any relation to the stomach, and 
like abscess elsewhere may vary in acuteness or chronicit3^ Such an 
abscess may slowly develop in either the hypochondrium or in the 
epigastrium and make its way to the surface and burst, or it may 
rupture into one of the adjoining hollow viscera or through the dia- 
phragm into the pleural or pericardial cavities. One of the commonest 
occurrences is for the abscess to make its way upward beneath the 
diaphragm, when it forms a subphrenic abscess. This is any collection 
of pus or pus and gas, which as a whole or in part intervenes between 
the diaphragm and the structures normally in contact with it. 

In 179 cases of subphrenic abscess collected by Maydl, 20 per cent, 
were due to perforating ulcers of the stomach and duodenum. 

Subphrenic abscess from other causes is dealt with elsewhere in 
this work (Vol. I., p. 267), hence it is only necessar}’' to consider it 
briefly here. 

The symptoms of chronic perforation of the stomach are at first a 
history, often long continued, of gastric ulcer followed by an extension 
of the inflammation and increased local signs in the upper abdomen. 
Tenderness in the epigastrium or in either hypochondrium wdll usually 
be noticed and there is frequently the development of a tumor which 
gradually extends. Although at times the pain may be sudden and 
sharp, it is frequently difficult to state the time at which perforation 
occurred, the process being a gradual one; or there may be a sudden 
severe pain, pleuritic in character, accompanied by faintness, and 
presenting the aspect of an acute thoracic condition. Pleurisy, peri- 
carditis, or empyema may develop later. Vomiting may occur from 
the gastric irritation and distressing attacks of coughing from the 
thoracic extension. Rapid loss of flesh takes place wdth great debility 
and night-sweats. If the abscess bursts into the lung there will be 
profuse purulent expectoration. Pressure on the heart and lungs 
may lead to great dyspnea. 

In the diagnosis of pleuritic effusion from subphrenic abscess the 
upper limit of dulness is not so sharply defined and breath sounds 
may often be heard below the level of the dulness. If a deep inspira- 
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tion be taken^ the line at which the breath sounds and vocal resonance 
are heard and at which vocal fremitus is felt is distinctly lowered. 
The movements of the chest are not so much impaired in suhphrenic 
abscess as in pleurisy with effusion. Along with the thoracic will also 
be found abdominal signs and symptoms. 

In a case of subplirenic abscess fr^m chronic perforation of the 
stomach I elicited a sign which I have not seen ilescribed and which 
1 think may be present and afford help in many such cases. On placing 
a stethoscope over the eighth intercostal space, which region was dull 
on percussion, and on placing a coin over the stomach and percussing 
it with another coin, the sound was distinctly conveyed through the 




whole of the abscess cavity and through the stethoscope to the ear. 
The diagnosis was confirmed l)y operation. 

As gas is usually present in the abscess, a tympanitic note will 
be heard over the upper part of the abscess cavity quite different 
in character from that heard over the lung above it At the upper 
part of the abdomen metallic tinkling can often be heard and a suc- 
cussion splash may be elicited. Over the area of hyperresonance the 
bruit d^airain’^ may be heard. If the perforation has occurred into 
the lesser peritoneal sac, though the symptoms are well marked, the 
physical signs will be less distinct. The abscess may burst into the 
lung or into the pericardium before being recognized, or into the stomach 
and be vomited. In some cases the pus may burst into the retro- 
peritoneal tissue and burrow extensively. For instance, I have opened 
a perigastric abscess in the left groin and another in the left iliac region. 
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Treatment* — ^The only treatment that can be counted upon in 
subphrenic abscess is incision with free drainage. According to Lang, 
who collected 176 cases, the percentage of recoveries after operation 
is 47.9, but without operation only 12.3. The incision must, as a rule, 
be made over the most prominent part of the abscess, whether that 



be in the abdomen or in the thorax. In the latter case it may involve 
removing a portion of a rib in order to secure efficient drainage. If 
the pleura is opened it is better if possible to stitch together the two 
layers of pleura before opening the abscess cavity. 



Although attention must firat be paid to the drainage of the abscess 
cavity, the cause must not be lost sight of and will probably demand 
treatment as soon as the patient is in a fit state to bear an abdominal 
section. In a case under my care recently, in which after-symptoms 
pointing to pyloric and duodenal ulcer extending over twenty years^ 
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a right-sided subdiaphragmatic abscess developed, which was success* 
fully drained through the eighth intercostal space, and a month later, 
as the stomach symptoms were persisting, a gastro-enterostomy was 
performed with complete success. 

The following figures sliow the course the pus is likely to take in 
perforation of the anterior and of the posterior \vall of the stomach 
and show the different relations of the fluid and gas in pyopneumo- 
thorax and subphrenic abscess. 

HEMORRHAGE* 

Hemorrhage from the stomach or duodenum is usually known as 
hernatemesis when the blood is vomited as perceptible l)lood, or melma 
when it is passed by stool in such quantity as to give the motions a 
tarry appearance: but blood may be vomited in smaller (piantity so 
as only to be found on microscopic examination or it may be altered by 
digestion and vomited as coffee-ground material: it may also be passed 
by stool in small quantities, only to be demonstrated by chemical tests 
or on examination by the microscope. 

It is only since the advances in gastric surgery that the treatment of 
gastric hemorrhage has become a surgical question. 

While the causes of hemorrhage from the stomach and duodenum 
are numerous, the only one I propose to consider in this chapter is that 
due to simple ulcer in its varitras forms. 

Hemorrhage occurs in a greater or less degree in from 50 to SO per 
cent, of all cases of gastric ulcer, and, according to various authors, is 
fatal in from 3 to 11 per cent. 

The bleeding may l)e arterial, venous, or capillary, and, curiously, 
capillary hemorrhage may be .so free as to render it difficult to say that 
some large ves.sel has not given way, yet after death a careful exam- 
ination may fail to discover any gross vascmlar lesion. Although 
capillary hemorrhage may supervene on other conditions, such as 
congested portal circulation, eidargement of the spleen, and general 
engorgement of the venous system, yet there are two special conditions 
in which the bleeding may be so free as to raise the tpiestion of surgical 
treatment: these are vicarious hematemesis at the menstrual jieriod and 
postoperative hematemesis, in both of which general experience has 
established the desiral)ility of medical rather than surgical treatment. 

Venous hemorrhage, if from perforation of one of the large trunks, 
such as the coronary, splenic, or portal, may cause speedy death, but 
owing to the diminished pre.ssure in the veins and the more languid 
circulation a rapidly fatal result is less likely than in arterial bleeding. 

Arterial bleeding is mostly responsible for the serious and fatal 
hematemesis due to gastric ulcer. The bleeding may be from the 
small arterioles which radiate between the peptic glands, from the 
trunks along the curvatures, the coronary being the most frequently 
affected, or from extrinsic arteries, the splenic alone being responsible, 
according to Brinton, for 55 per cent, of the deaths in fatal hematemesis. 
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The pancreaticoduodenal and right gastro-epiploic are the arteries 
chiefly affected in pyloric and duodenal ulcers. 

The peculiarly fatal nature of hemorrhages from medium-sized 
arteries (lepends on the fact that an ulcer makes a lateral opening into 
the vessel which prevents natural hemastasis by retraction and con- 
tra(;tion of the artery. The whole force of the heart is then exerted on 
the clot which tends to form during the syncope that usually occurs 
when a large quantity of blood Is suddenly poured out. 

The interval l)etween the first onset of bleeding and death is of great 
importance surgi(*ally and is well shown l)y Savariaud.®^ 

In the present state of our knowledge it is impossible to diagnose the 
size of the vessel perforated, either from the amount of blood lost or the 
length of survival. A probable diagnosis of the site of bleeding may be 
arrived at in hematemesis from ulcer by a careful study of the previous 
history, espe(dally with regard to the site of the pain, the time of onset 
after food, and the influence of posture, as well as by the way in which 
the ])ain radiates. The situation of the tender spot, the presence or 
absence of tumor, and of dilatation or contraction of the stomach also 
afford a.ssistance. As will be seen later, the diagnosis of the site of the 
ulcer and, therefore, presumably of the bleeding is of great importance 
from a surgical point of view and will influence both the advice given 
as to treatment and the method of procedure when the abdomen is 
opened. 

It seems convenient to classify the subject under two headings, as 
from the point of view of treatment there exist considerable differences 
of opinion as to the advisability of surgical treatment in one of these 
classes: 

(1) The acute, often very severe, attacks of gastrorrhagia that 
occur in young anemic women suddenly without any warning and often 
without any symptoms, pointing to ulcer of the stomach; attacks that 
at the time appear very alarming, but which usually cease sponta- 
neously and do not tend to recur. Hood pointed out the significance 
of these cases in 1892.''^ This form of bleeding may cause death, yet on 
post-mortem examination the stomach lesions at first sight seem alto- 
gether inadequate to explain the serious nature of the attack. 

Until recently, and even yet by some authors, an ulcerative lesion 
of the stomach not readily recognizable by the naked eye, though 
obvious on examination by a lens, was not acknowledged to be true 
ulceration: and in such cases the bleeding was not recognized as being 
due to ulcer. F. .1. Smith®- has described a number of these cases in 
which small ulcers, no larger than a pin's head, not spreading super- 
ficially and discoverable only on close scrutiny, were found to lead 
directly into a blood-vessel, and in several of the cases described by him 
fatal hemorrhage had occurred. The two varieties of superficial 
erosions described by Dieulafoy also give rise to terrible hemorrhages 
that may prove rapidly fatal. 

In 1870, Murchisem®® reported 2 cases of fatal hemorrhage from 
Dainute ulcers which had perforated a small artery in the wall of the 
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Stomach. In 1872, Chiari also observed a similar case. The 2 cases 
operated on by me, and reported in my work on The Stomach^^'^ come 
under tlus class of simple ulceration. 

(2) In the second variety the bleeding; is associated with a definite 
ulcer of the stomach or duodenum. It may occur in tlic following 
forms: 

(a) An acute fulminating hemorrhage, ending rapidly in death, 
(fc) Severe bleeding which, though arrested temporarily, tends to recur 
in a few hours or a few days, and which, after one or more relapses, may 
prove fatal, (c) Slight frequently re(‘urring hemorrhages, tinging the 
vomit or only found on careful examination of the feces, yet leading to 
profound bloodlcssness that may at first be mistaken for pernicious 
anemia. 

In the variety of acute fulminating hemorrhage, ending fatally either 
suddenly or with great rapidity, surgical treatment is impracticable and 
has hitherto never been attempted. 

A brief description of several cases of recurrent hemorrhage out of 
many on which I have operated will be found in my work on The 
Sunjerff of the Stomach/'^ 

Treatment.— From the fact that medical and general treatment is 
successful in arresting acute hematemesis in to Ob per cent, of cases, 
and that it is difficult in the present state of our knowledge to say at 
fii^st that the bleeding is not from capillaries or srjiall arterioles, it 
necessarily follow.s that medical treatment shoidd always have a fair 
trial in every case of acute hematemesis. The very fact that medical 
treatment is so often succes.sful in cases of apparently alarming hemat- 
emesis goes to show that capillary oozing or bleeding from arterioles 
i.s much more common and accounts for many more cases of gastric 
hemorrhage than has hitherto licen .supposed. Hut while thoroughly 
believing this, we must also not clo.se our eyes to the expcuience we have 
in general surgery of bleeding from medium-sized arteries, such as the 
radial or ulnar, which we know would rapi<lly cause death if only 
perforated on one side and surrounded by warm compres.ses, a condition 
that practically applies in all cases of hematemesis wliere the larger 
ves.sels are eroded. If, therefore, medical treatment and rest properly 
carried out are not successful in arre.sting the bleeding in a few hours, 
or if after being’ arrested it recui’s, we should driven to the conclusion 
that a large ves.sel is perforated, and if a surgeon has not been |)reviously 
asked to see the ca.se, a surgical consultation ought surely to be held 
with a view to considering operation and immediate arrest of bleeding 
by direct treatment if the patient is in a fit condition to bear it. 

An analysis of the table of M. Savariaud of 54 cases, showing the 
prolongation of life in various fatal cases of hematemesis, demonstrates 
that in 10 out of 54 cases — that is, in 18.5 per cent.- death occurs so 
quickly that there is barely time to consider the (piestion of surgical 
treatment, and that in 17 out of the 54 cases (.‘11.4 per cent.) death 
occurs within from twenty-four to thirty-six hours after the first ap 
pearance of hemorrhage. Now, although at present these cases arc 
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often allowed to die without operation, yet if the bleeding were from 
a radial or tibial or any accessible artery they would all be saved by the 
simple operation of direct ligature of the bleeding vessel. The difference 
is, however, not merely only one of accessibility, but also one of diagnosis, 
for if we are able to diagnose capillary hemorrhage the case will be 
generally one for medical treatment alone, but if the time arrives when 
we can diagnose with great probability arterial hemorrhage from a large 
vessel, the case will, I believe, be considered one for surgical treatment. 

Where there have been distinct signs of gastric ulcer preceding the 
hemorrhage and where a sudden hematemesis has occurred with great 
loss of bood accompanied l)y syncope, a large vessel will usually be 
found to be the source of the l)leeding. In all such cases not speedily 
yielding to medical and general means in the future, surgical treatment 
will probably be carefully considered and in some it will be adopted, for 
there can be formulated no absolute rule that will apply to every case. 
Each must be considei*ed on its merits. The present condition of the 
patient, the previous history, the surroundings, the possibility of 
skilled surgery, and of good nursing and other circumstances will all 
help in the decision. 

At present, with the exception of Dieulafoy, who advocates operation 
during the first bleeding if as much as half a liter of blood is lost, all 
other surgeons who have written on the sul)jcct agree that general 
means ought to be relied on during and after a first attack, as in from 
93 to 95 j3er cent, of cases such treatment succeeds. Until our means of 
diagnosis as to the size of the vessel is rendered more reliiil)le wc must 
assent to this rule. But after a second bleeding I have no hesitation in 
advising operation as soon as the condition of the patient will permit, 
for experience tells us that further hemorrhages are almost certain to 
occur unless preventive measures be adopted. 

The first suggestion of surgical intervention in hematemesis was 
made by llydigier in 1882. To Mikulicz, however, on February 13, 
1887,**-"* belongs the credit of having been the first to operate for hemor- 
rhage from a gastric^ ulcer, though Roux, of Lausanne, was the first to 
perform a successful oj)eration. 

Conclusions. — To put the matter succinctly I would say: 

(1) In a case of acute hematemesis from ulcer or erosion, when the 
onset of bleeding is sudden and the previous history of ulcer is absent, 
medical and general means should be very thoroughly tried. If the 
bleeding ceases as the result of rest and general treatment there will be 
no cause to interfere surgically, though the treatment should be carried 
out thoroughly and persistently until the ulcer has healed. 

(2) In case of recurrence of bleeding or should the bleeding persist 
despite treatment, surgical measures are called for. 

(3) In case of bleeding from a chronic ulcer, whether the bleeding 
be slight or severe, surgical treatment is demanded, not only for the 
arrest of hemorrhage, but also for the curative treatment of the ulcer 
itself. 

(4) As the risk during the quiescent interval is less than if the opera- 
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tion is undertaken while the bleeding is continuing, it is desirable, if 
possible, to secure arrest of the hemorrhage even in chronic ulcer before 
undertaking operation; but if the hemorrhage is persisting the surgeon 
is not justified in waiting until the patient is reduced to such a condition 
that it is to*o late to operate. 

The surgical treatment of hematemesis may be direct or indirect. 
By the direct method is meant: (a) Excision of the ulcer or of the ulcer- 
bearing area, (b) Arrest of hemorrhage by ligature of the bleeding 
ve.ssel, by cauterization of the ulcer, or by ligature of the mucous 
membrane en masse. 

By the indirect method gastro-entcrostomy is meant. As a rule, any 
operation for hematemesis must be at first exploratory and when the 
condition of the stomach is ascertained the question of direct or indirect 
treatment can be decitled. 

In all the early ca.ses of operation for hemorrhage from the stomach 
the ilircct method was adopted, as it had not then been realized that 
by securing physiologic and physical rest to the stomach by gastro- 
enterostomy, not onl\’ could bleeding, as a rule, be arrested, but the 
condition of ulceration giving rise to it could be cured. 

Mansell iloullin still advocates the direct method by ligature en 
masse oi the bleeding area or by excision of the ulcer,”” and he urges in 
support of his view the fact that there have l)een cases recorded in 
which hemorrhage has persisted or re(*urred after gastro-enterostomy. 

An extensive personal experience and the consideration of a large 
number of cases operated on by othei*s. whose work I have had the 
opportunity of seeing or studying, has convinced me that gastro-enter- 
o.^tomy is a most efficient means of treating hemorrhage from the 
stomach; and it is only under very* exceptional circumstances that I 
shouhl now think it worth while to open the stomach and treat the ulcer 
directly. But even should I deem direct treatment of the bleeding 
point necessary, I should also think it equally desirable to perform 
a gastrojejunostomy in order to .secure rest to the stomach and to the 
ulcer, so as at tlie .same time to stop the bleeding and cure the condition 
giving rise to it. 

Gastrojejunostomy po.s.ses,se.s the advantage that it is applicable to 
both acute and chronic hemorrhage, that it avoids the necessity of 
a prolonged search through a gastrotomy opening, that it is quickly 
performed, and, not least, that it involves little or no shock and is 
attended with a very small mortality. 

A collection of a large number of cases of the direct treatment of the 
bleeding point not only .shows a very heavy mortality, but also a want 
of relief to the condition giving rise to the bleeding in a large proportion 
of cases. 

Technic of the Direct Operation for Gastrorrhagia. — On account 
of the fear of exciting fresh hemorrhage it is unde.sirable to wash out 
the stomach before operating on a bleeding ulcer, and as the patient is 
usually anemic and will, therefore, bear shock badly, it is de.sirable to 
have him enveloped in cotton-wool or otherwi.se kept warm on a heated 
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table, and to give him a subcutaneous injection of strychnin before 
operation. If it be unnecessary to infuse saline fluid before the opera- 
tion, an assistant should be ready to perform it while the abdominal 
operation is being proceeded with, should it be called for. After the 
abdomen is opened the stomach should be carefully examined, as very 
frequently a puckering of the surface or thickening of the coats will be 
noticed at the site of the ulcer, or a difference in color may sometimes 
indicate its site. Should the operator be fortunately able to find these 
indications much time may be saved. But if no indications of this sort 
be obtainable and it is decided to adopt direct treatment, the stpmach 
must be drawn well forward and opened either by a vertical incision, 
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which produces less hemorrhage, or by an incision in the long axis of 
the stomach, which affords a much better view of the interior. In order 
to avoid soiling the peritoneum the area of operation should be sur- 
rounded by sterilized gauze. The edges of the stomach should then be 
held open by forceps, one above and below and one at each end. 

The interior of the stomach must now be systematically examined: 
first, the anterior and posterior surfaces, then the upper and lower 
curvatures, and lastly, the pyloric and cardiac orifices, all of which can 
be done by the naked eye or with the aid of an electric cystoscope or 
a reflected light. If the posterior wall of the stomach cannot be effi- 
ciently examined a slit may be made in the omentum and two fingers 



876 


SUIUJKUY OP THK STOMACH. 


pushed through it and employed to invaginate the posterior wall. If 
no ulcer can he found on the wall of the stomach the duodenum should 
be explored, not only by the finger but by invagination. If no ulcer bo 
found anywhere and the bleeding proves to be capillary or from small 
undiscoveraldc ulcers, gastro-enterostomy should be performed, l^ut 
if an ulcer be discovered and it be possible to excise it, that operation 
may be done. After excision of the ulcer and ligature of the bleeding 
vessels the edges of the small wound should be brought together by 
sutures. ShouUl excision of the ulcer involve the peritoneal coat it is 
desirable to apply Lembert’s sutures, and if it be on the posterior wall 
the operation may present some, though not insuperalde, difficulty. 
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Should the ulcer be discovered in some region where excision is imprac- 
ticable — for in.stance, near the cardiac end — the application of the 
cautery, as adopted by Mikulicz in his first operation in 1887, may l)c 
employed. This seems to have answered well in several cases, and 
where death occurred afterward it was not from a recurrence of th(' 
bleeding. But in a case of this kind gastro-enterostomy is also advisable’ 
in order to .set the stomach at rest. If any superficial points of bleeding 
be discovered they may be caught up by forceps and ligatured, but thi.- 
is more easily said than done, as the mucous membrane is very friabk 
and a ligature, if drawn at all tightly, tends to cut its way through 
moreover, forceps easily tear the mucous meml)rane and may produc' 
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a larger bleeding area. The method of ligaturing en masse may be 
employed if the ulcer is small; it proved serviceable in 2 of my cases, 
and it is easy of application when the ulcer can be reached. It has been 
tested by experiments on animals by Eisendrath, but it has been shown 
to endanger perforation if the serous coat be taken up, except when 
supported by external sutures. Ligature of the main arteries of the 
stomach was suggested theoretically by Savariaud when no bleeding 
ulcer could be discovered; it does not, however, commend itself as being 
safe or likely to be efficient. 

Should the bleeding be from an ulcer at the pylorus, pyloroplasty 
may be performed, the ulcer being excised and the edges of the gap left 
by the excised ulcer as well as the edges of the incision being united, so 
that the line of sutures shall be transverse to the axis of the pylorus. 
I would not, however, advise pyloroplasty when there is active ulcera- 
tion of the pylorus unless the ulcer can be completely excised, for in 
cases of this kind I have had disappointment owing to contraction in 
healing. In 1 case the patient made a good recovery from the operation, 
but subsequently suffered from stenosis, for which a further operation 
had to be done. In a second case recovery took place and the patient 
regained his lost weight, but subsequently a tumor of the pylorus 
developed whierh was thought to be cancer and for which I had to 
perform pylorectomy; and in the third case perforation subsequently 
occurred. 1 think, therefore, that in case of ulcer of the pylorus, where 
a clean excision of the ulcer cannot be done, it is better at once to perform 
pylorectomy if removal of the ulcerated area is thought desirable. 
Wherever the [lylorus is adherent, as in my expcrienc'e it is in so many 
cases of ulcer, I j^refer gastro-enterostomy : but if the pylorus be ex- 
tensively ulcerated and free from adhesions, pylorectomy can be almost 
as quickly performed as gastro-enterostomy. 

After arresting the l)leeding the wound in the stomach must be 
closed by a doul)le continuous suture; one of catgut taking up the 
margins of the opening, the outer of silk or cellulose thread taking up 
the serous coat. The abdominal wound can then be closed in the usual 
way. 

HOUR-GLASS STOMACH. 

Etiology. — Hour-glass stomach is a deformity in which the 
stomach is divided into two separate cavities. This term was adopted 
long ago when the disease was always thought to be congenital, and 
before it was recognized that the .stomach might be divided into two, 
three, or four cavities; but the name is sufficiently distinctive to hold 
its own in medical literature. 

Causes. — Hour-glass stomach owes its origin to definite organic 
disease — chronic gastric ulcer, cancer, or perigastritis — but the greater 
number of cases are caused by cicatricial contraction due to ulcer. 
Iloubtless very rarely the condition may be congenital, just as congenital 
narrowing may be found at the pylorus, in the intestine, or in the rectum. 
As yet, however, in an experience of considerably over 1000 operations 
on the upper abdomen, in which the stomach could be seen and examined, 
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over 500 of which have been on the stomach itself, I have not met 
with a single instance in which 1 could say that the case was one of 
congenital hour-glass contraction. Nevertheless, it is only fair to say 
that many authorities have stated that congenital hour-glass stomach 
is common (c. (/., Fenwick). 

Perigastric adhesions may cause narrowing of the stomach in one of 
two ways, either by a baiul j)a.ssing across the stomach and constricting 
it or by an adhesion tying up the stomach, so that when the patient is 
erect two sacs are formed by the sagging of the lower wall of the stomach. 
The footl that is passed onward then has to be forced upward from the 
first cavity into the second, though when the patient is lying down the 
same difficulty is not experienced. 

An ulcer may lead to hour-glass contraction in two ways: In one 
form a chronic ulcer of the anterior abdominal wall perforates and fixes 
the stomach to the parietes and this, with subsecpient cicatricial con- 
traction, leads to considerable deformity: or an ulcer may extend 
transversely to the long axis of the stomach, and by its contraction 
lead to a stenosis which may l)c so extreme as only to permit the passage 
of a small prol)e. This 1 have seen on .several o(*casions. 

Syphilitic disease of the stomach, either in the form of idcer or 
gumma, may result in contraction leading to hour-glass deformity, 
f'ancer may produce hour-glass <*ontraction when it extends transversely 
to the axis of the stomach, and in some cases 1 have operated on the 
growth had formed an annular stricture leading to extreme stenosis in 
the center of the stomach. In .'^ome of the specimens cancer has clearly 
originated on a chronic idcer. 

In hour-glass stomach the stricture may 0 (*cur at any part, though 
it is generally near the middle or at the junction of the distal third with 
the proximal two-thirds of the viscus; but it may also occur in the dome 
of the stomach or the stricture may be just beyond the cardiac orifice. 
The stricture may be quite a narrow one or may be elongated so that 
the first sac is connected with the second sac by a long stricture of 1 inch 
or even more. The greater curvature is generally drawn up toward 
the ulcer, but in 1 ca.se recorded by Schwarz, and another under the 
care of the late Mr. Jessop, the lesser curvature was puckered down to 
the greater curvature. 

Although onlinarily there are two cavities in hour-glass stomach, 
there may be three or even four cavities, and it is not uncommon to 
find an a.ssociated stenosis of the pylorus. The accompanying figures 
(Fig. 448) demonstrate .some of the various deformities the stomach 
may assume in this condition. 

Symptoms. — The symptoms for a time depend entirely on the cause, 
whether that be ulcer, cancer, or perigastritis. Ultimately, when the 
deformity lias developed, the signs are more or less distinct. Tlu' 
common symptoms are those of dilated .stomach supervening upon 
chronic ulcer, and many ca.ses have lieen .sent to me with that diagnosis 
Some of the specific signs of hour-glass stomach are, however, so distinct 
as to leave no doubt: 
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(1) On washing out tlie 
stomach the fluid introduced 
seems to disappear and is not 
returned through tlie tube, the 
explanation being that it passes 
into a second cavity. (2) When 
the stomach is washed out un- 
til the fluid returns clear, and 
lavage is performed again after 
a few minutes, dirty fluid is 
returned, due to the reflux 
from the unwashed second 
cavity. (.‘^) Sometimes after 
the first cavity is emptied by 
lavage, a splashing sound can 
still be found in the second 
cavity. (4) On passing fluid 
into the proximal cavity the 
<listention may sometimes be 
seen to empty itself and to 
cause distention of the second 
cavity, (o) When the cavities 
contain fluid and air, by alter- 
nately compressing each cavity 
the contents can be made to 
pass from one into the other, 
when a gurgling sound is heard 
near the center of the stomach. 
(6) On distending the stomach 
with a sulcus may occa- 
sionally be seen between the 
two cavities of the hour-glass 
stomach. 

Differential Diagnosis. - 

(a) A cancerous stricture of the 
second part of the duodenum 
with dilatation of the duo- 
denum beyond the pylorus 
may cause the apj^earance of 
two separate sacs, the con- 
striction being in the middle. 
I operated on I case of this 
kind which had been pre- 
viously diagnosed as hour-glass 
stomach. 



Fitj. 448. -Varieties of Hour-glass Stomach. 
a. Ordinary form of iiour-glass stomach in later 
stage, the pyloric pouch being also dilated; 6, case 
of the author’s, in which a small pouch of the dome 
was sepanitcil from the remainder of the stomach 
by a constriction; c, case of the author’s, in which 
tlie stricture formed a narrow tube connecting the 
two cavities; c/, case of the author’s, in w’hich there 
were three cavities. 


(6) If the stricture be near the cardiac orifice regurgitation of food 
niay occur simulating esophageal stricture, but a correct diagnosis 
™ay easily be made in this case by the passage of a bougie, for if an 
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esophafi;eal boii^^ie passes for over 16 indies the obstruction is in the 
stomach. 

(c) It has happened that an hour-glass stomach with dilatation of 
the ilistal cavity has been mistaken for simple dilatation due to pyloric 
stenosis, and that a futile operation has been performed by connecting 
the distal sac to the jejunum. A careful examination of the exposed 
stomach will always avoid such a mistake. 

Treatment. —Only surgical treatment is of service. The objects 
of the operation are to overcome the obstruction and to secure physio- 
logic rest for the healing of the ulcer, which is by far the most frequent 
cau.se of this deformity. Out of 26 cases ojierated on hy myself and 
h) reported by my colleague, Moynihan. 37 were the result of ulcer or 
perigastritis. 

The operations available are: (1) Gastroplasty, (2) gastro-enter- 
o.stomy, (3) gastrolysis. (4) ga.strogastrostomy. (5) excision of the 
ulcerated area or partial gastrectomy. (6) divulsion of tlie stricture, 
and (7) jejunostomy. 

Before any cairative j)rocedure is adopted it is essential that a com- 
plete examination of the stomach should be made, otherwise a stenosis 
near the cardiac end may be mi.s.sed, as in at least 2 record(*d cases. The 
choice of operation will depend on the condition found. If adliesions 
be the cau.se of the constriction, their treatment by gastrolysis will be 
nece.s.sary, though at the .same time other treatment will usually be 
called for, as in 1 of my ca.sos, where a gastro-enterostomy was rcfpiired 
and in another where gastroplasty was performed. 

If the constriction be near the center of the .stomach and free from 
active ulceration, and if the pylorus is patent, a gastroplasty alone will 
be required. In my own 10 cases of .simple gastroplasty, all the patients 
recovered and 6 are known to be in good health at the pre.seiit time, 
from two to five years later; one was known to l)e well a year later, but 
no further record was obtainable; one retpiired gastro-enterostomy two 
years later for ulcer of the ])ylorus, the gastroplasty being then (piito 
.sound; one was well for four years, had recurrence of ulceration, and 
died of hematemesis, and one writes to .say that after five years she has 
had .some pain, l)ut does not need medical attendance. 

If the pylorus be also steno.scd, a gastro-enterostomy must be 
as.sociated with the ga.stro[)la.sty, or it may be advi.sal)le to do a gastro- 
gastrostomy together with a gastro-enterostomy oi-, ))ctter, a gastro- 
enterostomy with t\vo openings into the jejunum, one from either sac: 
this operation was suggested by Weir and Foote.’* If active ulceration 
at the strictured part with considerable induration be present, the 
proximal cavity being dilated and the pylorus patent, a posterior 
gastro-enterostomy will answer all the indications. 

In 7 cases of hour-glass stomach on which I performed posterior 
gastro-enterostomy, all recovered and 5 are well at the present time 
two to five years after operation; 1 died of cancer of the sigmoid flex- 
ure four years later and 1 of cancer of the stomach within a year of 
operation. 
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If the induration and ulceration are forming a tumor that is doubt- 
fully malignant, it may he wise to excise the ulcerated area. 

If the pouches on each side of the constriction are dilated and the 
pylorus is patent, simple gastro-enterostomy into the proximal sac 
may be perfornuMl instead of gastroplasty, but the fact of dilatation 
of the distal pouch is usually an indication that it also requires drainage 
by the double operation. 

Divulsion of the stricture or of the pylorus is not, as a rule, advisable, 
as it is not likely to give permanent relief. 

Jejunostomy as a temporary measure is advisai)le if the patient is 
very feeble and if the stomach presents signs of very extensive disease 
that would re(piire a long operation. 




Fig. 449. — Gastroplasty. 

I-onf^tudinal incision through stricture stitclicd up transversely to the axis, so that the points a 
and 6 correspond in the two illustrations. 

The Operation of Gastroplasty. — This is an adaptation to the 
l>ody of the stomach of Heineke’s «)i)ei-ation for pyloric stenosis. It 
was performed by Bardelbcn in 1889, by Kruckenberfi in 1892, and I 
l)elieve that the operation I performed in May. 1899, was the first that 
had been done in Great Britain. The patient is now living and well 
seven years later. 

Having exposed the stricture, brought the stomach to the surface, 
and surrounded it by sterilized gauze, an incision at least 4 inches in 
length is made in the longitudinal axis, the stricture being at the center 
the incision. The edges are then drawn apart so as to make the 
longitudinal slit into a vertical one, jvs shown in Fig. 449. Two con- 
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tinuous layers of sutures are then applied, one through all the coats 
uniting the apposed mucous membranes, this suture being of catgut, 
preferably chromic gut; the outer suture which unites only the serous 
coat being of celluloid thread or silk. 

Gastroplasty is not an ideal operation if ulceration is still continuing, 
as in such cases it is likely that further contra(^tion will f)ccur; for 
although the operation immodiateh" overcomes tlie deformity, it does 
nothing to cure the ulceration which brought it about. Moreover, 
shoidd the pylorus be slenosod, a not infrequent combination in hour- 
glass deformity, and which is usually indicated by a corresponding 
dilatation of the pyloric cavity, a gastroplasty is contra-indicated 
unless it is combined with a gastro-enterostoniy. If the stricture' is an 
elongated one, gastro-enterostomy will also be the better operation. 




Fig. 450. — Kammerek’h Mouification of Pyloroplasty. 


Kammerer’s^'* modification of the operation of gastroplasty, quite 
similar to Finney’s operation, is described l)y him as follows; “ Begin- 
nitig at the lowest point of the constriction, a running suture is ai)plie(l 
through the serous and muscular coats, bringing the vortical edges of 
both compartments of the stomach into close approximation along their 
posterior margins. An inverted U-shaped incision is now made throng. li 
the entire thickness of the stomach wall, about \ inch to either side of 
the Lembert suture. The posterior wound edges are now brought 
together with another running suture from within, the same procedure 
being then applied to the anterior edges from without. The final ad 
of the operation consists in reinforcing the anterior suture with iv 



H()UII-(;LASS STOMAf^H. 


883 


runninpj Lembert stitch and placing a few extra sutures at the lowest 
point of the stomach through the serous and muscular coats, where 
tension would naturally be greatest. The accompanying figures help 
to explain the original description. 



Fir,. 4ol. — O astrocastrostomv. 

Tlio two cavitios are anastomosed by joining the openings a and 6. 


The Operation of Gastrogastrostomy. — Gastrogastrostomy or 
gastro-anastomosis was first performed by Wolfler in 1894. It consists 
in uniting the two cavities of an hour-glass stomach so as to make the 
proximal cavity freely empty itself into the distal one. When the 



Fio. 452 . — The Site op the Tlcer, the Adhesions, and the Furrow in the Anterior Wall 

OF THE Stomach. 

The dotted line shows the site of the two incisions made after the adjacent margins of the furrow 

were .sutured together. 

stomach has been drawn forward and surrounded by sterilized gauze, 
a stomach clamp is applied on each side of the fissure dividing the 
cavities. A continuous suture of celluloid thread is then applied to 
unite the serous margins posteriorly, the unthreaded needle being 
temporarily put aside. In front of this suture an incision of quite 
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2 inches is made into each stomach cavity and a continuous catgut 
suture is then applied through all the coats, so as to unite the margins 
of the incision and bring the mucous membrane of the two cavities into 
apposition; this is continued to the starting-point, when it meets the 
first end of the catgut suture, the two ends being tied and knotted. The 
serous suture, which had been previously laid aside, is now taken up and 
continued round to the point of starting, uniting the two serous surfaces. 
In order to secure a sufficiently patent opening I prefer personally to 
use a decalcified bone-bobbin as a splint over which to apply the sutures, 
but this is merely a modification of the suture operation. Fig. 452 is 
taken from a paper by Keen.^- It shows the line of incision adopted in 
one of his cases. 

This operation is sufficient when the pylorus is not strictured, but 
should pyloric stenosis complicate hour-glass contraction, a posterior 
gastro-enterostom}'- must be carried out at the same time. 

Gastrojejunostomy for Hour-glass Stomach. — The operation of 
gastro-niterostoyny is fully described on p. 888. I have found this the 



Fig. 453. — Double Gahtrojbjiinohtomy. 


most generally useful of any operation for hour-glass stomach, as it 
completely sets the stomach at rest and allows the ulcer or ulcers to heal. 
If there is a sufficiently wide opening between the proximal and distal 
cavities no further operation than gastro-enterostomy will be necessary, 
but should the stenosis between the cavities be well marked and should 
there be also a stricture of the pylorus, the operation must either be 
modified so as to give a double opening into the jejunum, as shown in 
Fig. 453, or it must be associated with a gastrogastrostomy, so that 
both cavities of the stomach may empty themselves into the jejunum. 
A mistake has occurred on several occasions by uniting the distal pouch 
of an hour-glass stomach to the jejunum, but this wdll not occur when 
a thorough examination is made of the stomach before any operation 
is begun. 

Partial Gastrectomy for Hour-glass Stomach. — In case of cancer 
of the center of the stomach producing hour-glass contraction, where 
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the glands are not too extensively involved or the disease has not 
affected other organs, partial gastrectomy should be the operation of 
choice, and in certain cases of simple disease where there is extensive 
thickening forming a tumor the nature of which is doubtful, excision 
may be advisable. I have performed this operation on 2 cases of 
cancer, both of which recovered, one, a man aged sixty-two, lived for 
sixteen months, and the other, a middle-aged woman, lived in perfect 
health for over four years, when there 'were signs of recurrence. 

Divulsion of Stricture in Hour-glass Stomach. — The operation 
of divulsion of stricture may occasionally prove useful when, on account 
of extensive adhesions or from proximity to the cardiac orifice, a more 
complete operation cannot be performed with safety, but it is not an 
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ideal operation, and should only be performed where other methods 
are not available. 

Statistics. — Paterson/^ in his Hunterian Lectures^ collected a series 
of 92 operations for non-malignant hour-glass stomach, of which 76 
recovered from operation. For details the reader is referred to the 
original. 

His tables show that gastroplasty has been followed by 25 per cent, 
and gastrogastrostomy by 30 per cent, of relapses, while gastro- 
enterostomy alone has given much better results, and the combination 
of the two former operations along with gastro-enterostomy has been 
uniformly successful. It seems quite clear that whatever procedure 
is adopted for making a communication between the two stomach 
cavities a gastro-enterostomy ought to form part of the operation, 
in order that the ulceration giving rise to the disease may be cured. 

ADHESIONS DUE TO PERIGASTRITIS. 

Adhesions of the stomach to adjoining organs or to the abdominal 
parietes are generally the result of perigastritis due to gastric or duodenal 
ulcers, though they may result from extraneous causes, such as gall- 
stones, pancreatitis, hepatic abscess, intestinal ulceration from cancer, 
typhoid fever, tubercle, or some other lesions setting up peritonitis. 
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They are frequently a source of great irritation and of severe pain, 
producing kinking at the pylorus, gastric dilatation, hour-glass contrac- 
tion, or other gastric disabilities. Adhesions may give rise to severe 
pain on movement or during the natural peristalsis occurring at the 
time of digestion, and to various forms of functional dyspepsia. 

In 1893, 1'® read a paper before the Clinical Society of London and 
related a number of cases in which I had been able to relieve long- 
continued stomach symptoms b}' dividing adhesions. I can now 
point to a very large number of cases, considerably over 100, in which 
gastrolysis, either alone or associated with other operations, has been 
the means of giving relief in such cases. 

Adhesions are found around the stomach or pylorus in about 5 per 
cent, of all autopsies, and about 40 per cent, of all cases of gastric 
ulcer are associated with perigastric adhesions. In many cases long 
before the peritoneum is reached by the ulcer a local peritonitis occiu’s 
which fixes the inflamed region to contiguous organs. 

My experience in operating for gall-stones shows that pyloric 
adhesions are extremely common, and, as I pointed out some years 
ago, the binding of the pylorus to the gall-bladder and bile-ducts by 
adhesions leads to a frequent as.sociation of gastric symj)toms with 
cholelithiasis. I have known of 1 <*a.se in which such adhesions appar- 
ently led to a fatal termination by causing acute gastric dilatation. 
In several ca.ses I have seen a baml of adhesions stretching across the 
center of the stomach, leading to hour-glass contraction. 

Symptoms. — The symptoms vary according to the site and the 
cause, but pain is one of the chief; the pain being nearly always in- 
crea.sed by exertion, such a.s riding or running, evidently due to dragging 
on the adhesions. Adhesions frequently lead to irregular and painful 
peristalsis, so that the patient complains of gastralgia after food. If 
dilatation occurs owing to the pylorus being tied up in an abnormal 
position, there may be signs of retention of food leading to flatulence, 
chronic dy.spepsia, and loss of flesh. 

Diagnosis. — The diagnosis in these cases rests on a previous history 
of some cause that has led to local peritonitis. The pain and dis- 
comfort are usually relieved by the recumbent |)osture, so that a history 
of enforced recumbency after meals is suggestive. Relief may some- 
times be found by the wearing of a belt; this is usually discovered by 
the patient before advice is sought. As a rule, the pain is increased 
or brought on by lifting or by reaching with the arms above the head. 
Active exertion is frequently shunned Inicause of the consecutive pain. 
If there are adhesions at the pylorus, there is usually rigidity of the 
right rectus with some tenderness beneath the right costal margin: 
when the stomach is distended with carbonic acid gas hyperresonance 
is usually found to extend further to the right than normal. 

Gastric adhesions may sometimes give rise to no painful symptoms, 
though leading to an interference with the motor functions of the 
stomach. Usually, however, adhesions may be siispected if there is 
widespread tenderness in the epigiistrium associated with rigidity of 
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the recti, if lavage and other treatment fail to relieve the motor functions, 
and if after thorough treatment for gastric ulcer the pain and tender- 
ness persist. 

Treatment. — If, in cases where general treatment with rest fails to 
relieve, an exploratory operation shows the cause to be due to adhesions 
without any other form of disease being manifest, the careful division 
of adventitious bands until the pylorus is quite free will often yield 
very gratifying results. 

Wherever the adhesions are very firm, and especially when they 
extend over a wide area, great care must l)e exercised in separating 
them, and after they are separated, in carebilly examining the stomach 
or duodenum to see if there is a fi.stula; for in a numV)er of these cases 
1 have found perforations needing the use of a purse-string suture, 
wliich had they not })een discovered might have led to sei’ious results. 
Such adhesions associated with perforation may have been due to 
a perforating \dcer reaching the surface and leaving the perforated 
organ firmly adherent. 

In order to avoid an immediate recurrence of adhesions I am accus- 
toiiKMl in such (rases to interpose the omentum between the pylorus 
and the biliary passages. If adhesions should then form again, they 
are of a loo.se character and will probably l)e unattended by symptoms. 
If, how(‘.ver, adhesions are very extensive, es])ecially if there is reason 
to l)elieve that an ulcer may be present in the stomach, a gastro-enter- 
ostomy should be performed. 

In a number of cases in which I have performed a gastrojejunostomy 
under these circumstances the results, both immediate and remote, 
have l)een excellent. 

Adhesions After Operations on the Stomach. — It is most desirable 
that if po.ssible adhesions should not occur after operation, otherwise 
the relic'f may be incomplete. The subject is one of such importance 
to the surgeon that any exact record of clinical study or experimental 
work merits attention. N ogcl"*' made a number of experiments on 
animals and studied o ca.'^(\s in the human subject, of which 4 had died 
owing to recurring adhesions causing ol^stniction. He recommends 
aseptic! instead of anti.septic technic: the avoidance of unnet'essary 
injury to the peritoneum (especially such as is caused by the use of 
sharp lu^oks); avoidance of the cautery, and careful suturing, wire 
being better than silk. 

He says Miillcr’s method of using normal saline solution and the 
em])loyment of gold-beater's skin are not effectual in preventing adhe- 
sions re-forming after operation, but that gum arabic solution acts 
well (gum arabic, 1: normal salt solution, 2, filtered and sterilized^ 
It is applied as follows: After almost complete closure of the wound, 
a drainage-tube is passed into the abdomen: through this the solution 
is injected, the tube removed, and the suture completed. To regulate 
peristalsis, subcutaneous injections of atropin and, still better, sali- 
^‘ylate of physostigmin were used. In one case after appendicectomy 
the latter drug was used in 0.0004 tloses, from two to four times daily, 
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with good effect. Morris®* speaks of ('argile’s method of applying a 
thin variety of gold-beater’s skin from the peritoneum of the ox over 
roughened peritoneal surfaces to prevent adhesions. In rabbits 
experimented on. the results were satisfactory. Craig and Ellis’s®- 
careful researches on animals have shown that the method is unreliable. 

GASTRO-ElTrEROSTOMY. 

Gastro-enterostomy was first performed successfully by Wolfler 
at the suggestion of Nicoladini on September 2S, 1881. 

For some years later so little confidence was placed in this and 
other operations on the stomach that cases were, as a rule, treated 
medically until almost moribund before surgical treatment was con- 
sidered advisal)le, with the result that the mortality was appalling. 
For instance, l)etween 1881 and 1885 the mortality of gastro-enterostomy 
was 65.7 per cent. I’here is, however, a very ilifferent statcunent 
to make to-day. when, for instance, I can point to my personal ex- 
perience of a series of over 200 po.sterior gastrojejunostomies, under- 
taken for both simple and malignant disease, with a mortality of only 
3.4 i)er cent., and to a series of over 100 cases in my private practise 
with a mortality of only 1.7 i)er cent. 

These and similar results by other surgeons bring the procedure 
well within the realm of safety, and seeing that it has to be undertaken 
in many cases for diseases that would be otherwise inevitably fatal, 
it may be looked on as an operation the ])enefits of which not even the 
most conservative practitioner can afford to ignore. I’lu^se changes 
have been brought al)out not only by patients l)eing operated on at an 
earlier stage and under more favorable conditions, but also by greater 
care in technic details, by greater expedition in operating, by more 
careful asepsis, by the avoidance of or greater care in the use of irrita- 
ting antiseptics, by the prevention or better treatment of shock, by 
care in post-operative treatment, .such as early feeding sulxsequcntly to 
operation, and by tlie careful preparation of the patient. 

The Preparation of the Patient.- It has been the custom with 
many surgeons to put patients suffering from disease of the stomach 
through a long course of preliminary treatment, such as frequent 
lavage of the stomach and abstention from food l)efore operation. 
This, as a rule, is cpiite unnece.s.sary and certainly inadvi.sable in the 
greater number of cases: first, because the treatment is depressing 
and debilitating in the ca.se of patients already exhau.sted by a long 
illness; .second, as proved by Harvey Gii.shing^s l)acteriologic investiga- 
tions, the stomach contents speedily become aseptic if the mouth be 
clean.sed and a.septic foods administered; and third, as proved by ample 
clinical experience, elaborate preliminary treatment is unnecessary 
to succe.ss. 

If the stomach is greatly dilated and the contents are foul, then 
lavage with .simple boiled water night and morning is adopted for two 
days before operation. The careful cleansing of the mouth and teeth 
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and the administration of foods sterilized by boiling are advisable. 
The last light meal is given the night before, about twelve hours, and 
a nutrient enema is given about one hour before operation. In ordinary 
cases no lavage is adopted, but the same care is exercised in cleansing 
the mouth, giving sterilized food, and administering a nutrient enema 
consisting of 1 ounce of brandy, 1 ounce of liquid peptonoids, and 



Fio. 455 . — Mayo Robson’s Clamp por Gastbo-enterostomy with Take-off Joint. 



Fig. 4.")6. — Mato Robson’s 
Needles. 


10 oun(*es of normal saline solution. Kvery patient is enveloped in a 
suit of cotton wool, and each has an injection of from 5 to 10 minims 
of li(juor strychniie (B. P.) administered subcutaneously before or 
during tlie operation. The preparation of the skin and other aseptic 
details differ in no respect from those observed in operations generally. 
Altliougli gastro-enterostomy has been performed in many different 
ways, there an^ practically only two distinct methods: One (Wolfler’s) 
in wliich the jejunum is fixed to the anterior stomach wall, and the 
otlier (von Hacker’s) in which the anasto- 
mosis is effected between the jejunum and 
tlie posterior wall of the stomach. From 
a somewhat extensive experience of the two, 

1 have no hesitation in strongly recommend- 
ing the j)osterior, where that operation is 
[)ossil)le, for there are some exceptional cases 
in which, on account of adhesions to the 
pancreas extensive involvement of the pos- 
terior wall of the stomach by growth or from congenital deformity 
(a very short mesocolon), the anterior method must be selected. 

Operation. -The following is a description of the operation which 
1 am in the habit of performing: The abdomen is opened l>y an incision 
about 4 inches long, 1 inch to the right of the middle line above the 
umbilicus. The stomach is thus exposed. Sterilized gauze is laid 
on the abdomen surrounding the wound. The great omentum and the 
transverse colon are then lifted up and lu’ought out of the wound, 
thus exposing the under surface of the transverse mesocolon and the 
attached part of the jejunum on the left side of the second lumbar 
vertebra. The bowel is caught up in a clamp, just beyond the duodeno- 
jejunal flexure, at which place the anastomosis is made, thus avoiding 
any loop. A vertical slit is then made in the transverse mesocolon 
between the blood-vessels, which are readily seen. By pressing with 
the left hand above the colon the posterior wall of the stomach is made 
to project through the opening in the mesocolon, the lower border of 
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the Stomach being readily recognizetl by the blood-vessels which are 
coursing along it. The most dcpenilent part of the stomach close to 
the lower border is then brought through the slit and grasped by a 
clamp, as shown in Figs. 4o7, 4o8. The great omentum and the trans- 



Showinj;; posterior wall of :<toiiiaoli dose to lower bonier drawn through slit in transverse mcsucolon 
and grasped by damp, al>o jejiiiiuiu grasped by damp. 

verse colon are then rein rued into tlie abdomen above the parts to be 
anastomosed and covered with a sterilizetl gauze pad. The two clamped 
portions of the bowel and stomach are now placed side by side with a 
strip of gauze behind them. A continuous suture of spun celluloid 



Fig. 458. — roaTEiuoii (JAHTUojEjrNosTOMY. 

Showing portion.^ of Htoniadi and jejunum to \ k ! anaHtornu.si!d placed ddc by Hide preparatory to 

applying .*«uturc.s. 

thread in a round half-curved needle is employed to unite the serous 
surfaces for a di.stance of from 2 to 2h inches, the needle being then 
laid aside still threaded. The two viscera are incised } inch in front 
of this serous suture and the edges are united V)y a chromic catgut 
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suture, which takes up all the coats and brings into apposition the 
mu(!Ous membrane of the intestine and stomach. This suture is 
continued round the (tircle until it reaches the point where it began, 
when the suture is at once tied and cut short. The serous suture 



Fi<;. -4."i0. — Tiik Postkkiou Half of tiif. First CoNTisrors Skkofs Si titre. 

previously laid aside is now taken up and (*ontinued round the front 
half of the circle in front of the newly made opening until the point 
is reaerhed where it began, when the two ends are knotted and cut 
short. The edges of the aperture are thus united firmly by a serous and 



Fnj. —The Stomach ani> .Ieji^num Opener; the Posterior Half of the Second or Inner 

Hemostatic Sctcke. 

a mui-Kinal suture. Tlie clamps are now removed and the piece of 
gauze i)clnnd the anastomosed viscera is then drawn out and the 
omentum and stomach are brought down to their normal position. In 
order that there maj-^ be no kinking at the point of junction I am accus- 



892 


SUIUJKKY OF THK STOMACH. 


tomed to place one or two additional sutures on the distal side of the 
united viscera and to bring the distal part of the jejunum over to the 
right side of the spine in arranging the visceral toilet. If the slit in 
the mesocolon is large and not completely filled by the anastomosis, 
two or three interrupted sutures are used to unite the margin of the 
mesocolic opening to the stomach or jejunum. The abdomen is closed 
by a continuous catgut suture, which first unites the peritoneum and 
the posterior sheath of the rectus together, and the same suture returning 
unites the anterior sheath of the rectus; but in order to give additional 
strength to the abilominal wall I usually pass from three to six through- 
and-through chromic catgut sutures, which, however, do not penetrate 
the skin and which arc cut short and Iniricd beneath it. The skin is 
then i)rought together either by continuous catgut sutures, or by several 



Fifj. 401 , — Gastrojejunostomy. 

Showing tlie relation of the jejunum to the stomach after the anastomosis h.T<4 been efTeoted. 

interrupted silkworni-gut sutures, or by the well-known Michers metal 
clips, which I myself prefer. 

It will be noticed that I have said nothing of making the opening 
in the stomach oblique, as suggested by Aloynihaii, nor of excising 
redundant mucous membrane, as suggested by Littlcwood, nor of dis- 
placing the large ves.'^els coursing along the greater curvature, as sug- 
gested by W. .1. Mayo, for these modifications of the operation are 
quite unnecessary. 

The anastomotic opening should be made close to the lower border 
of the stomach anrl the opening should never be less than 2 inches in 
length. If, as should he the case, the mucous margins of the stomach 
and bowel are united, there is no fear of serious subsequent diminution 
of the opening by cicatricial contraction. 
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The modification I formerly adopted, of inserting a decalcified bone- 
bobbin before completing the anterior half-circle of the continuous 
sutures, secures an immediately patent opening and removes the 
possibility of kinking. 

The bobbin is merely a splint around which the sutures are applied 
and is only a modification of the suture method. The bobbin is dis- 
solved in from twenty-four to forty-eight hours, so that no foreign 
body is left. It has given me most satisfactory immediate and ultimate 
results, 1.7 per cent, mortality in simple cases and only 3.4 per cent, 
in malignant and simple combined. 



Fio. 462 . — P08TEU10K Gahtko-enterostomt with the .\in op Mayo RobsoN’s Hone-bobbin. 

The use of the .Murphy button is on quite a different principle, 
as it acts by causing pressure necrosis of the apposed surfaces. It can 
certainly be done a little quicker, though really very little time is saved; 
but the two fatal objections to its use are the small size of the opening, 
which tends to contract, and the danger of the button falling back 
into and being retained in the stomach; a danger which is proved 
to have frequently occurred in practise, necessitating in many cases 
a further operation. I, therefore, personally never employ it and cannot 
recommend its use to others. 

It is only fair, however, to state that Murphy has made recent 
changes in his button to obviate the objections to the old round button 
which he at first used. He now employs a long, narrow device made 
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on the same principle as tlie original button, which gives a much more 
satisfactory opening. It is also made heavier and larger on the intes- 
tinal side, so as to prevent its passage into the stomach. 

A modification of the posterior operation has been suggested by 
W. ,1. Mayo,"* which has given him very satisfactory results. The 
operation which is shown in the diagrams consists in attaching the 
jejunum to the stomach from right to left, thus avoiding wliat Alayo 
calls the reversing of the duodenum. 

The suggestion of McClraw to make the incision safer by the em- 
ployment of an elastic ligature is, to my mind, neither necessary from 



Fui. 463. .SifOwiNf; Kink in .TEjr.vrM Rehi.'i.ting fkom riiANfiiNn Nokmai. Dikection ok itb 
Uppermost Portion in ■‘No-i.o<jp” (Jastrojkji'no.stomy after Posterior Method. (Wm. 
J. .Mayo.) 

X and X mark coniiiiencptncnt of jejunum. 

the point of view of .safety nor desirable from that of accuracy; more- 
over, as the ana.stomosis has to be made by a process of sloughing, 
which takes some days to complete and always leads to an opening of 
uncertain size and one with a tendency to contract, I have the feeling 
that the method, though ingenious, is clum.sy and ine.xact and one 
which should not be employed by a surgeon who is capable of adopting 
the more exact technic herein described. 

When an operation involving so many po.ssibilities of danger and 
often undertaken in very serious conditions can be accomplished with 
a little over 1 per cent, mortality in over 100 con.secutive cases of 
ulcer and other .simple disease of the .stomach, there cannot be much 
seriously wrong with the technic, and when I see alternative methods 
suggested, such as Koux's Y operation or that of short-circuiting the 
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F'k;. KVI. - SiiowiNr, No Kink in .iKJi’NrM HKM'i/riNc kkom Pukskkvino Nokmai. DiRKmoN of 

1T8 IJiM'KKMOST PoKTION IN “ No-LOOI» ’ (J ASTHOJKJI’ NOSTOM Y AFTER POSTERIOR MeTIIOD. 

fWin. J. Mayo.) 

X and X mark comiuencemont of jojtimim. 



Fio. 465 . — Anterior Gastrojejunostomy. 

Showing the correct position (o) and the incorrect position (6) for the ana.'^tomo.sis. 

jejunal loop, both of which involve the making of a double anastomosis 
in order to avoid the complication of the vicious circle, a complication 
which does not occur when the operation 1 have described in detail 
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vicious circle was a frequent complication of ji^astro-enterostomy and 
then it was a distinctly useful modification, as it still is when a posterior 
gastro-onterostomy cannot be performed on account of extensive 
adhesions or from extent of growth. As an ordinary procedure Roux's 
operation is not necessary and I think it undesirable, as it involves a 
double anastomosis. 

It is performed as follows: After clamping the portion of stomach 
to which the anastomosis is to be made, a loop of jejunum of about 
9 inches, about 10 inches from the duodenojejunal flexure, is grasped 
by a pair of long rubber-covered clamps (Fig. 407). This loop is 
divided at a, the open end of the bowel c is sutured to a lateral open- 
ing made into the other arm of the loop at b. The open end c is then 
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stitched to an opening made into the stomach at d. When completed 
the operation presents the appearance shown in Fig. 468. 

I have carried out the procedure with advantage in extensive 
perigastritis with matting of the viscera, in widespread gastric car- 
cinoma, and in jejunal ulcer where it was necessary to excise part of 
the ulcerated jejunal loop. 

Indications for the Performance of Qastro-enterostomy.— The 

following are the indications for the operation of gastro-enterostomy. 
They cannot be stated in one category, for while in the first series the 
indications, with certain provisos, are absolute so soon as the diagnosis 
is established, in the second series the indications for the operation 
apply only after failure of general treatment. In the first series are: 
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I. Simple stenosis of the pylorus. 2. Mali^^nant stenosis of the pylorus 
not suitable for excision. 3. Con^^enital stenosis. 4. Congenital 
atresia. 5. Chronic gastric ulcer with tumor of doubtful character, 
too extensive or adherent for effectual removal, not necessarily asso- 
ciated with stenosis. 6. Duodenal cancer or tumor causing obstructive 
symptoms. 7. Hour-glass contraction of the stomach not favorable 
for gastroplasty or as an addition to that ox)eration. S. Perigastritis 
with adhesions round the ])ylorus, producing obstructive symptoms 
or pain and too extensive for simple gastrolysis. 9. Dilatation of the 
stomach dependent on pressure on or Ijeyond the pylorus from tumor 
or congenital abnormality of the pancreas, or from tumor of the liver 
or gall-bladder, incapable of removal. 

In the second series, after failure of medical treatment, are: 10. 
Acute or chronic gastric ulcer. 11. Duodenal ulcer. 12. Persistent 
spasm of pylorus or Hciclimann’s disease, with dilatation of the stomach. 
13. Hemorrhage from gastric or duodenal ulcer. 14. Hyperchlorhy- 
dria that has failed to yield to general treatment. 15. Persistent 
gastralgia in which medical treatment has 'failed to give relief. 16. 
Tetany of gastric origin. 17. Acute gastric dilatation not yielding to 
lavage and general treatment. IS. Pancreatitis secondary to gastric 
ulcer. 19. Certain cases of jaundice dependent on gastric or duodenal 
ulcer, leading to thickening around the common l)ile-duct. 20. Simple 
atonic dilatation of the stomach, only after failure of lavage and general 
treatment, long contiiiued. 

Complications* - -The complication.s that may follow gastro- 
enterostomy are: 1. Regurgitant vomiting. 2. (Contraction of the 
new orifice. 3. Peptic jejunal ulcer. 4. Pneumonia or other com- 
plications in the chest. 5. Adhesions. 6. Intestinal obstruction. 
7. Non-union and separation of the anastomosed viscera. 8. Hernia 
of the intestine through the loop in the anterior or through the mesen- 
teric slit in the posterior operation. 9. Exhaustion. 10. Hemorrhage. 

II. Dragging on the jejunum, when a dilated stomach retracts, if the 
ligament of Treitz is short or displaced to the right of the stomach 
and there is no jejunal loop.^* 

1. Regurgitant Vomiting. — Regurgitant vomiting is a com- 
plication that used frequently to follow the operation of gastro-enter- 
ostomy and when severe it was not infrequently fatal. It is now seldom 
and should never be seen, as it is entirely ilue to faulty technic. 

It is essentailly due to obstruction to the passage onward of the 
duodenal contents, either from paresis of the intestine that has been 
handled too freely or paralyzed by the too firm pressure of a faulty 
clamp; or to kinking of the Vunvel at the point of anastomosis; or to 
some obstruction by adhesions or pressure beyond the gastro jejunal 
opening. In other words, it is an acute intestinal ol^t ruction. 

The theories that have been put forward to account for it are: 

(а) The presence of bile in the stomach, which Dastre^s experiments 
on dogs absolutely disproved.**^ 

(б) The presence of a loop on the proximal side of the opening 
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into the stomach, which is disproved by the lar^^e numbers of successful 
anterior gastro-enterostomies that must necessarily have such a loop. 

Hy the situation of the opening not being at a dependent part 
of the stomach, also disproved by many of the early successful cases 
in which the opening was not made close to the lower border of the 
stomach. 

{(i) The presence of pancreatic fluid in the stomach, disproved 
by Moynihan’s case, in which a ruptured intestine at the duodenojejunal 
flexure was treated by closing both ends of the rupture and j)crforming 
a gastrojejunostomy, so that all the l)ilc and pancreatic tluid regurgi- 
tated into the stomach through the pylorus for the fourteen weeks 
during which the patient survived the accident without there l)eing 
any signs of vicious circle. 

(c) The formation of a spur at the point of anastomosis which by 
preventing the onward passage of the stomach contents ma\" un- 
doubtedly l)e a cause; but this will not occur if the technic tlescribed 
on p. 249 is followed. 

(/) Acute angulation of the jejunum beyond the anastomotic 
opening; a well-recognized cause, readily avoided by one or two anchor 
sutures l)eyond the opening. 

(</) Pouting valves of mucous membrane. This may be a cause, 
but it is readily avoided by the proper application of the marginal 
suture, securing apposition of the intestinal to the gastric mucous 
membrane. 

(h) Compre.^sion of the colon by ihe jejunal loop in the anterior 
operation (Doyen). 

(/) Adhesions forming sub.sequent to the operation leading to 
constriction of the di.stal arm of the jejunum, as in a case under my 
care in 1901, which was o|)erated on six months later and cured by the 
divi.sion of a l)and crossing the distal jejunal loop.”" 

It will thus be seen that the cau.ses of the vicious circle are avoidable 
and the complication should, therefore, seldom if ever occur, and, in 
fact, since recognizing the cause in 1901, I have never seen a case of 
regu rgi t a n t vo rn i t i n g. 

Treatment of the Vicloufi Circle , — This shoidd be prevented by 
accuracy of technic, and if the following points arc observed the vicious 
circle will not occur: (1) Accurate union of the mucous margins of the 
stomach and jejunum. (2) Securing the anastomotic of)ening at or 
near the lower border of the stomach. (.‘I) Apjjlying one or more 
anchor sutures l)eyond the point of anastomosis. (4) Hringing the 
flistal loop of jejunum over to the right of the spine in arranging the 
peritoneal toilet l)efore closing the abdomen, (o) Making the anasto- 
mosis in the i)osterior operation either without a looj) or with a very 
short interval l>etween the anastomosis and the jejunal flexure. (6) 
In the anterior operation the loop must not be made too short so as to 
compress the colon. 

If the technic has been faulty and, unfortunately, regurgitant 
vomiting should occur, what can be done? (1) Raise the head and 
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shoulders so as to prop up the patient in a semirecumbent posture. 
(2) Wash out the stomach and repeat it if necessary. (3) Feed by 
the bowel and stop rnouth-feecling for a time. (4) Give small doses 
of calomel in repeated doses followed by enemeta to try to secure a 
movement of the bowels. (5) If these fail, do not wait too long before 
reopening the abdomen and performing entero-anastomosis, an effec- 
tual method of treatment. 

2. Subsequent Contraction of the Anastomotic Opening. — 

Although there may be moderate contraction of the new opening, both 
in cases where the stomach is greatly dilated before operation and in 
those where the pylorus is patent at the time of operation; yet, if the 
anastomotic o|)ening be made s\ifficiently large, not under 2 inches, 
and the union of mucous membrane to mucous memlu’ane be efficiently 
performed, coiitraction to a serious extent will not be likely to occur. 
In all such cases, and in those where I have used a decalcified bone- 
bobbin at the time of oj)oration, I have always found the opening to be 
patent where I have at long j>eriods subseciuent to operation had to 
operate again for some other <*ause. 

W. .1. Mayo,’’^ in 1902, reported 4 cases in which contraction at 
the site of amistoniosis took place. These all followed the use of the 
Murphy button and occurred in cases where the pylorus was not oc- 
cluded. 

In operations for \dcer of the stomach it seems highly probable 
that the reason foi- want of relief in some of the cases has been owing 
to the anastomotic opening being made of too small a size, when any 
subsequent slight contraction becomes of serious moment. This was 
demonstrated satisfactorily by l^itersou in his Hunterian Lectures 
in 19()G;'« 

3. Peptic Ulcer of the Jejunum. The subject of peptic ulcer is 
an extremely interesting one, that has given rise to much speculation 
and to many theories. 

In tlie stomach it is extremely common, in the duodenum probably 
much more frequent than hitherto supposed, but in the jejunum it is 
generally thouglit to be very rarely found; in fact it was only in 1899 
that. Hraun first descril)ed the formation of pe])tic ulcer in the jejunum 
of man, and although the subject has since received attention in Germany 
by Hahn, Kausch, Korte. and others, my own case in 1904 was the 
first described in Knglish literature. In that paper I referred to several 
cases, but Mikulicz lias since reported other cases. Several additional 
ones were mentioned by Paterson-’” in his Hunterian Lectures, and 
Gosset-’-* collected from all sources no less than 30 cases; the ilisease 
is, therefore, not very uncommon. 

As all of these cases were perforating ulcers it almost goes without 
saying that there must be many more that have existed unrecognized, 
and probably others that may have caused death by abscess and in 
either ways in which the adhesions and other complications have so 
obscured the ])arts that even an autopsy has failed to elucidate the 
true nature of the disease. 
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The true cause of peptic ulcer, whether pistric, duodenal, or jejunal, 
is prol)al)ly a mild form of sepsis leadin*; to pistritis and excess of free 
HCM in the gastric juice. Traumatism, either by coarse food or throuj*:!! 
external injury and interference with the circulation in the bowel, has 
been assiirned as a cause, but without what seems to me adecpiate 
reason. It has only once occurred after gastrojejunostomy for cancer. 

IVptic ulcer is distinctly one of the se(piehe to be reckoned with 
after iiastro-enterostomy. An analysis of the cases shows it to occur 
more frequently after the anterior than the posterior operation. Of 
27 cases collected by (iossett, lo followed anterior <:astrojej unostomy; 
4. anterior and entero-anastomosis; 1, Houx’s y operation: 0, posterior 
gastro-enterostomv; 1. posterior and entero-anastomosis. 

It is curious that so far as we know it does not occur after pyloro- 
plasty, but whether the operation of Finney, which makes a much 
more exten.sive openin.ii:, will be followed by peptic duodenal ulcer 
time alone will prove. 

As reirards the frequency of peptic jejunal ulcers, out of over .SOO 
posterior ^astro-enterostomies which 1 have personally j)erformed I 
have had but one example, though I have operated on II cases. 2 after 
operation by other surjreons. 

My sin;Lrle ca.se occurred after an anterior pistro-enterostorny, 
one out of IIO that I have performed: and Kausch reported 2 out of 
160 ^astro-enterostomies performed in Mikulicz's clinic, both bein^ 
after anterior itastro-enterostomy. 

Treatment of Peptic Jejunal (leer . — In the cases of gastric ulcer that 
have failed to yield to medical treatment and in which ^astro-enteros- 
tomy has been performed, I fear that we have not properly ^rraspcal 
the fact that the operation, thou^^h an important one, is still only an 
incident in the treatment, which ou«:ht to l)e continued on j^eneral 
lines for .sonte time lon<rer or until good health is again estai)lished. 
(Ireater attention to oral a.sej)sis and to the gastric condition of hyper- 
chlorhydria subseriuent to operation is advisable, and in this way the 
very .serious complication of peptic ulcer in the* jejunum and relapses 
in gastric ulcer miglit be prevented. 

In all the cases reported perforation, a.s.sociated with acute, std)acute, 
or chronic .symptoms, has occurred; hence there can be no (juestion 
as to the desirability- nay, as to the absolute necessity of operation, 
which ought not to be delayed too long. When the abdomen is opened 
the treatment will depend on the condition found. 

Though peptic ulcer of the jejunum is less frequent after posterior 
gastro-enterostorny, only 2 cases having beem recorded, when it 
does occur it is more likely to l)e acute and not to be limited by ad- 
hesions. An ulcer of the jejunum may occur at any time from seven 
days to six or seven years after operation; it may l)e single or multiple 
and may occur at any point from the site of anastomosis to several 
inches below it or above it. 

If, as in the greater number of ca.ses, adhesions have formed, the 
condition will be less acute, although very distressing, from the asso- 
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dated pain due to peri^^astritis and adhesions. It will be necessary to 
detach adhesions and to repair the perforation, but probably in the 
frreater number of cases an excision of the portion of intestine involved 
and the performance of Roux’s operation will jijive the best results. 
In my case, which occurred three years and four months after an 
anterior ^astro-enterostomy, I excised the portion of jejunum involved 
and performed Roux's operation, which was followed l)y recoveiy. 

4. Chest Complications. — I have not found pneumonia and 
pleurisy to follow operations on the stomach any more frequently than 
other abdominal operations. The shoulders and head should be well 
propped uj) by pillows after operation, and 1 believe that my good 
r(\sulls have l)een [)artly due to the use of chloroform. The change 
of position to avoid the hypostatic congestion of the bases is important. 

5. Perforation Owing to Want of Union at the Point of Anas- 
tomosis. This is an extremely serious complication and probably 

almost universally fatal. I have never known it to occur after union 
by suture, but once saw it happen some years ago in one of the few 
cases in which I employed the Murphy button, and W. J. Mayo has 
report imI 2 cases that occurred under similar conditions. In one the 
accident followed an epileptic seizure on the ninth day, in the other, 
on the seventh day, after gastro-eiitcrostomy for malignant disease 
of the pylorus. 

Want of union used to be less rare when moribund patients were 
operated on, but it is seldom seen now except when the Murphy button 
has been used, in which case there is nothing to prevent extravasation 
if union be delayed beyond the first few days; whereas, if union is 
effected by a double line of sutures, delayed healing, if not too long, 
is not serious. 

Mumford described a case of separation of the viscera in a case of 
posterior gastro-entorostomy performed by the no-loop method, which 
he ascrilxjd to a short ligament of Treiz, so that when the dilated stom- 
ach contracted it forcibly dragged on the attached jejunum and led 
to SO] )a rat ion. 

(). Adhesions Subsequent to Gastro-enterostomy. — Perigas- 
tritis or adhesive peritonitis at a distance from the site of operation 
is probably uncommon after aseptic operations, though adhesions 
may result from the use of strong antiseptics or if hemostasis is imper- 
fect. Adhesions the result of ulcer and cancer are extremely common, 
and I have seen adhesions so extensive that it was almost impossible 
to find any healthy portion of the stomach to which the jejunum might 
be applied. Under these circumstances on account of obliteration 
of the lesser peritoneal cavity a posterior gastro-enterostomy may be 
impossible, and it is better to perform Roux’s anterior Y operation. 
In one case of this kind, though an immediate successful result was 
obtained by Roux’s operation, the symptoms recurred some months 
later, evidently duo to the formation of further adhesions. In another 
case, in 1891, I had to operate for bilious vomiting that came on some 
months after gastro-enterostomy, which I found on exploration was 
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caused by a band stretchiiif^ from the transverse colon and compressing 
the efferent jejunal loop, relief being given by the division of the band 
and an entero-anastomosis. 

7. Internal Hernise. — Internal hernias after gastro-enterostomy 
may occur under three conditions: 

(a) The passage of small intestine through the loop formed above 
the junction of the jejunum and stomach. This condition is only 
likely to occur after the anterior operation, as in a case reported by 
W. J. Mayo.*'^ Tlie accident happened a year after an anterior gastro- 
enterostom 3 \ 



F’in. IfiO.— S tk \N<; i'L\Tic>N »»vEit Afiehk.nt Loop. CHnikpr.) 

A, Afferent jejunum comiriK out from under the plica duoden ijejun.alis (70; termination of 
the afferent duouenurn draiTKerl back to the hidden anastoinosi.s froi whi<'h f fi) the effe t jejunum 

i** pa.s<<inR in it.*< tuni over the afferent n<jrtif»ii (.4 to ('); ft, last paH of the ileum twi'it round the 

efferent jejunum and terminating in (/)theendof the ileum at tl ileocecal valve; distended 
roil.s of the jejunum i; the general cavity of the abdomen; K, cc: Is of the ileum in le Kcneral 
cavity of the abdornei It is seen from this diafEram that the v'hiih of the small intes • with the 

exception of the first i 1 last 7 or S inches passefi behind the cfistro -enterostomy junc i and wa.s 

strangulated over the afferent portion, where it formed a large vol ulus. 


(ft) There are several cases on record of the passage of small intes- 
tine through the slit in the mesocolon made for the anastomosis in 
posterior gastro-enterostomy. A case of this kind occurred in one of 
Moynihan’s patients, who died on the tenth day of acute intestinal 
ol)struction, when a great part of the small intestines w^ere found in 
the lesser peritoneal cavity.*"* 

The accident may be avoided — 

(1) By not making the opening too large; (2) by the use of the 
decalicified bone-bobbin, which fills up the opening for the first forty- 
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eight hours; (3) by suturing the margin of the opening to the stomach 
or jejunum. 

(c) Barker*'- has recorded a case in which two years after a posterior 
gastro-enterostomy nearly the whole of the small intestines passed 
over the afferent loop and became strangulated (see lig. 469). 

In the operation J have described such an accident could not occur, 
as there is no long jejunal loop. 

8. Death from Asthenia. — In the 80^s and early 90^s it was con- 
sidcHMl al)solutely essential to abstain from feeding by the mouth after 
any operation on the stomach, and as gastrii operations were then 
always delayed until the patient was extremely weak, it followed as a 
necessary consequence that asthenia or, in other words, starvation w^as 
a real danger. 

Asthenia from this cause is now seldom seen, as feeding is begun 
as soon as the patient has recovered from the anesthetic. In my own 
j)ractise I do not hesitate to let the patients have liquid or semiliquid 
nourishment in small quantities eveiy half-hour as soon as they can 
take it, and seeing that in gastro-enterostomy anesthetic vomiting does 
not occur, the patient is usually able to have some food within four 
hours aft(‘r the operation, this being supplemented by nutrient enemata 
of normal saline solution containing liquid peptonoids and brandy. 

9. Hemorrhage. -Hemorrhage as a cause of death after gastro- 
enterostoiny is not likely to occur as the resiilt of the operation itself ; 
as the continuous suture applied through the whole thickness of the 
margins of the anastomotic opening acts as an efficient compress to 
the vessels. It may. however, occur from ulcer or cancer, just as it 
might have happened had no operation been done in such cases. The 
administration of adrenalin, the abstention from mouth-feeding, and 
the injection of lactate of calcium under the skin or by rectal enemata 
will ))e found useful, and the treatment will be the same as in other 
cases of hemateniesis or melena. Should the bleeding persist the 
question of further operation in order to discover and treat the bleeding 
points will arise. 

The After=results of Gastrojejunostomy. — 1 . In considering 
the various complications, it seems quite definitely proved that the 
use of the Muri)hy button is attended with uncertain results, both 
on account of the subsequent tendency to contraction of the anastomotic 
opening and the retention of the metal in.strumeiit in the stomach. 

2. If the anastomotic opening be made of too small a size it is apt 
to prove unsatisfactory and to lead to relapse. 

3. The methods which do not secure continuity of the mucous 
membranes of the anastomosed viscera are apt to be followed by undue 
contraction or even com])lete closure of the new passage. 

4. The risk of peptic jejunal ulcer, even after all methods that have 
been described, is ))robably under 2 per cent., but if the posterior 
operation l)e performed and the anastomotic opening be made suf- 
ficiently large, the risk is hardly appreciable, certainly nothing like 
1 per cent. 
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5. If the method of union by suture that T have described ])e per- 
formed aiul the opening be made of sufficient size, considerably over 
90 per cent, of patients sufTering from jnloric stenosis of a simple 
character or from gastric ulcer will be completely and permanently 
relieved of their symptoms. 

6. As a number of patients have regained their normal weight and 
lived for many years in good health, some even for t wenty \ears, there 
seems t(^ be no reason to suppose that the operation of gastro-enteros- 
tomy (per sr) tends to shorten life. 

Chemicopathologic Evidence. — The experiments performed by 
Joslin '* were carried out on patients who had luu’ gasti’o-enlerostoniy 
performed for cancer of the pylorus. His conclusions, therefore, 
which seem to prove that the operation leads to a marked diminution 
of absorption of nitrogenous foods as well as of fats and hydrocarbons, 
cannot be taken seriously, as cancer itself is capable of producing tliese 
results. Moreover, Paterson and (ioodbody'“ cairied out a series of 
experiments on 4 })atients in whom gastro-enterostoniy had been 
performed for simple disease of the stomach, which proved very clearly 
that metabolism is practically unaffected after gastrojejunostomy, 
as in none of the cases did the unabsorbed nitrogen amount to more 
than 2 per cent. al>ovc the amount usually passed in the fe(*es l)y a 
healthy individual, while the amount of fat passed unabsorbed did not 
on any occasion exceed 7.7 per cent, of the fat taken in the food, that 
is just over 2 per cent, above the amount usually passed in the feces 
by a healthy man. 

GASTRODUODENOSTOMY. 

Gastroduodenostomy was first suggested by Jaboulay in 1802, 
and he performed the first operation in 1804. Modifications were adopted 
by Kiimmell and ^’illard, as shown in the diagrams. The anastomosis 



is made between the pyloric end of the stomach and the anterior sur- 
face of the duodenum. 

Kocher*"^ showed how the duodenum could be mobilized by dividing 
the peritoneum passing from its right side, thus rendering the operation 
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simpler and making!; it more feasible. The operation admirably fulfils 
the indieations for treatment in simple stenosis of the pylorus, and 
Kocher is of opinion that it will take precedence over all other methods 



Fk;, 471. — (jASTROnrODKNOSTOMY. KofUKH S MkTHC)I>. 

of short-circuitinj' the stomach and intestines. It is not, however, 
appli(*al)le to cases of cancer of the pylorus nor can it be readily per- 
fornu»(l where the pylorus and duodenum ai*e fixed by adhesions nor 



Fic. 472. — G.\»tkouuoi>eno.stomy. Kummei.i/s Methoi). 

advisedly done where the stomach is very much dilated and sacculated, 
as ^^astrodiiodcnostomy does not j»:ive such perfect drainage as does 
gas t ro j e j u nos tomy . 

PYLOROPLASTY. 

The principle in plastic union of incising a stricture longtitudinally 
and bringing the margins of the incision together transversely, in- 
vented by lieinecke and applied in 1886 to stricture of the pylorus, 
is a method of the first importance and of wide application in general 
as well as in abdominal surgery. It was taken up by Mikulicz in 1887, 



oas 


SITIUJKRY OP THE STOMACH. 


and he suggested that the incision, instead of being made straight, should 
be extended downward, both into the iluodenum and stomach. The 
operation, so modified and known as pyloroplasty, usually is called 
the Heinecke-Mikulicz operation. 

It is performed as follows: The stomach having been exposed, 
the pylorus is drawn into the wound and surrounded with sterilized 

gauze. The stricture is then 



divided by an incision which 
must extend at least 1 inch 
on each side into the duo- 



denum and stomach I’ospec- 
tively. This incision may 
be commenced from the 
stomach side and prolonged 
through the pylorus into the 
duodenum, either by scissors 
or by a scalpel guided along, 
a director passed through the 
constriction. Nibbed forceps 


are then aj)plied to the mid- 


dle of the upper and lower 



lips of the incision. On pull- 
ing these upward and down- 
ward the longitudinal inci- 
sion becomes transverse, and 
in this position it is sutured. 
Two layers of stitches (both 
continuous) are then a])plied; 
the inner, of chromic catgut, 
embraces all the coats and 



Fig. 47.'i. — PyLOROPi.A.STT a.s Modified nr the U.se of 
A Decalcified Bone-bobmin. (Mayo Hobson.) 


secures union of the mucous 
margins; the outer, of cellu- 
loid thread, takes up the 
peritoneum. 

In 1805, in order to over- 
come the tendency to subse- 
quent contraction, T modified 
the operation )>y inserting a 
decalcified bone-bobbin and 
applying the sutures over it 
so as to secAire an immedi- 
ately patent and wide open- 
ing in which the line of 


suturing would be protected 
from the acid contents of the stomach for forty-eight hours or there- 
abouts. Fig. 478 shows the principle of the operation. 

The main point necessary for success is that the imasion should be 


of ample length and that it should not be performed where there is 
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active ulceration or where the pylorus is fixed by adhesions, the result 
of perigastritis. The role of pyloroplasty is, therefore, a limited one. 

The after-results in many cases are not nearly so satisfactory as 
are those of gastrojejunostomy, as it is apt to be followed by adhesions 
with anchoring of the pylorus at a very high level, thus creating a 
difficulty in the stomach emptying itself. The greatest objection 
is the tendency to contraction of the new orifice. 

Though the operation has little immediate risk, the ultimate results 
are not uniformly satisfactory, for while of the 28 pyloroplasties that 
1 have performed there was only 1 death, due to perforation, of tho.se 
that recovered, 8 have rc(|uired a subsequent operation; 1 was quite 
well for nine months and died of tetany some time later, and 2 are 
said to have developed cancer after six years and eight months of 
good health. In 16 the results have been excellent and the patients 
arc in good health from four to eleven years later. 

Rutherford Morison advocates pyloroplasty in preference to gastro- 
enterostomy, but out of his 28 cases relapse occurred in 4 and necessi- 
tated gastro-enterostoniy. W. J. Mayo had 21 cases without a death, 
but of these 7 recpiired a secondary operation. Paterson^'^* states that 
of the cases he collected 27 per cent, of the patients subsequently 
relapsed. 

Cannon and Blake, after an experimental study by means of the 
Roentgen rays on stomachs containing bismuth, came to the conclusion 
that pyloroplasty was superior to gastro-entcrostomy. 

An imi)ortant modification of pyloroplasty was suggested by Finney, 
which really consists of a prolongation of the incision suggested by 
Mikulicz, so as to make i wide communication between the stomach 
and duodenum. 

Finney’s Operation. — The following is Finney description of 
the operation, suggesteil by him in 1902: 

Divide the adhesions binding the pylorus to the neighboring struc- 
tures, also free as thoroughly as possible the pyloric end of the stomach 
and first portion of the duoclenum. Upon the thoroughness with which 
the pylorus, lower end of the stomach, and upper end of the duodenum 
are freed depends, in large measure, the success of the operation, and 
the ease and rapidity of its performance; this is one of the most impor- 
tant points in the operation. Frequently, at first sight, the pylorus 
may be seen hopelessly bound down, when after a little j)atient toil 
and judicious use of the scalpel and blunt dissector it is found that it 
can be freed with comparative ease. A suture, to bo used as a retractor, 
is taken in the upper wtiII of the pylorus, which is then retracted up- 
ward. A second suture is then inserted into the anterior w^all of the 
stomach and a third into the anterior wall of the duodenum, at equi- 
distant points, say about 12 cm., from the suture just described in the 
pylorus. These second sutures mark the low^er ends of the gastric 
and duodenal incisions respectively. They should be placed as low as 
possible in order that the new^ pylorus may be amply large. Traction 
is then made upward on the pyloric suture and downward in the same 
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plane on the gastric and duodenal sutures. This keeps the stomach 
and duodenal walls taut and allows the placing of the sutures with 
greater facility than if the walls remained lax. 

The peritoneal surfaces of the duodenum and stomach along its 
greater curvature are then sutured together as far posteriorly as 
possible. 



Fio. 474. — Ffnnkt’s Ptixjroplasty. Fkj. 47.">. — Kinnky’.** IS i.ohopf.astv. 

'Hie retractor .suture*?*. Suture of greater curvature of stoinuc}i to 

(lur)ilenuin. 


For this row the use of the continuous suture is advisable, as it is 
more ea.sily and quickly applied and it can be reinfor(‘ed after the 
stomach and duodenum have been incised. After the posterior line of 



Fig. 476. — Finney’s Pyi.oropi.arty. Fig. 477. — Finnby’b Pyloroplasty. 


Show.s the three retractor HutureM, the pos- The anterior .sutures gRthercd and lifted, 
terior line of suture.*) tied aod the anterior line 
of sutures untied. 

sutures has been placed an anterior row of mattress sutures is inserted, 
which are not tied, but left long. 

These sutures, after they have been phuicd, are retracted vertically 
in either direction from the middle of the portion included in the row 
of sutures. 
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Then, after all the stitches have been placed and retracted, the 
incision is made in the shape of a horseshoe. The sutures should be 
placed far enough apart to give ample room for the incision. The 
gastric arm of the incision is made through the stomach wall just inside 
the lowest point of the line of sutures, and is carried up to and through 
the pylorus and around into the duodenum, down to the corresponding 
point on the duodenal side. Hemorrhage is then stopped. It is well to 
excise as much as practicable of the scar tissue upon either side of the 
incision in order to limit, as far as possible, the subsequent contraction 
of the cicatrix. This procedure was carried out in 2 cases with great 
satisfaction, and is to be strongh" recommended in all cases where the 
walls of the pylorus are much thickened and there is much scar tissue 
present. It is well, too, to trim off with scissors redundant edges of 
mucous membrane in order to prevent the formation of a valve-like 
fold of mucous membrane at the new pylorus. A continuous catgut 
suture is now taken through and through all the coats of the intestine 
on the posterior side of the incision. 



Fni. 47S. — Finnky’s Pylokoplasty. Fig. 479. — Finney’s Pyloroplasty Completed 

The continuous posterior catgut suture. by Tying the .\nterior Sutures. 


This reinforces the posterior line of sutures, secures better approxi- 
mation of the cut edges of the mucous membrane, and prevents the 
reunion of the divided intestinal walls. The anterior sutures are then 
straightened out and tied and the operation is complete, unless one 
wishes to reinforce the mattress sutures with a few Lembert stitches. 

This procedure, as is readily seen, gives the minimum of exposure 
of infected surface. All the stitches are placed and the posterior row 
tied before the bowel is opened, and it remains open just long enough 
to control the hemorrhage. The size of the newly formed pyloric 
opening in this operation is limited only by the mobility of the stomach 
and duodenum and the judgment of the operator. In all Finney's 
cases the incision was about 12 cm. in length and could have been 
made longer had it been necessary. Unless the stomach is very much 
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Fn;. 4Si). - (Joi i.n’s Modikkwtion* ok Fin\ky’.‘4 (‘>pku\tion. 

XfJte application of clanip-i. On the .<toiiiaoh they are i)laee(l parallel with the Kreater curva- 
ture, thu.'< cont rollitiK the Ix'morrhacefroin the ve.s.'sels which are .“een ero.S'iiiur line of future incision. 
Inner jaws of both clamps toueli at the pyloric aiutle. When the handles are broucht together the 
pyloric aiiKle O'*) i.>» nut on the stretch. It can be seen that the use of amides is unnecessary to 
make the folds lie side by side. 



Fio. 481. — Gould’h Modification of Finnky’h Opkuation. 

Clamps now .side by side. Folds approximated by a continuous .seromuscular stitch. Stom- 
ach incision to mucous membrane; duodenum then opened freely to pyloric angle. Scissom now 
cutting out redundant mucous membrane at dotted line. The next step is to sew x to x, begin- 
ning at the pyloric end of the tongue. 

dilated or has descended to an unusual extent the lower limit of the 
new outlet is at or near the level of its most dependent portion. 
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When the stomach is much dilated there is no contra-indication 
in this operation to the performance at the same time of gastropexy 
or gastroplication, if one considers them indicated. 

W. J. Mayo"*-* has performed 58 of these operations, with 54 recov- 
eries, a mortality of 0.<S9 per cent., and of those that recovered 2 
required secondary operation. 

Munro, of J^oston, says that the operation has not given him good 
results and that he has abandoned it. Last year Finney reported 
that he had performed his operation 25 times, with a mortality of 3 per 
cent., and that he had collected 1 12 cases, with a mortality of 9 per cent. 

Gould, of Boston,'"’ describes a modification of the operation wdiich 



Fif^. 1S2, — riori.n’s Modification of Finnky'i^.Opf.ration. 

Todruc now cIosimI »)vcr by continuous stitch which has turned corner to finish front of suture, 
bririKiuK x to x; (7') sewed over tongue. The line of suture i.s finally buried by a seroniu.sculax 
stitcli. 

seems to present certain advantages (see Figs. 480-482). The modi- 
fication consists in the use of clamps, the trimming of the mucous 
membrane, the omission of guide stitches, and the use of continuous 
sutures. 

Sinclair White’"® speaks favorably of Finney’s operation; of the 5 
cases on which he operated, 2 recovered and the after-results were good 
up to the time of his paper. 

On the whole, it will be seen that the operation is only available in 
selected cases and the results show that the risk is considerably greater 
in Finney’s operation than in gastrojejunostomy, while the after- 
history of those that recover is not so satisfactory. 

VOL. in - .W 
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W. J. Mayo'®** says: “Subjects for this operation should be carefully 
selected; extensive disease, adhesions, a short pistrohepatic omentum, 
and especially the presence of scar tissue should be considered contra- 
indications, as it is just these varieties in which gastrojejunostomy 
gives the most satisfactory results.** 

CANCER OF THE STOMACH. 

Primary cancer of the stomach may be of the cylindric, spheroid, 
or. very rarely, of the scpiamous type (Rolleston If the stroma l)e 
abundant the term scirrhus is applied, and if scanty the cancer is 
spoken of as medullary. Fenwick, out of Ilf) cases, found per 
cent, of the spheroid type, 28.0 per cent, of the cylindric type, and 
7.8 per cent, in which the growth was undergoing colloid degeneration. 
Of 41 cases of spheroid-celled carcinoma 22 were of the soft or medullary 
and 19 of the scirrhous variety. 

With regard to ulceration, metastasis, and secondary growths there 
is no striking difference between the two varieties of the disea.se. and 
either may take on a colloid form. 

Dowd*"'*' called attention to the fact that according to the census 
reports there were 9000 deaths from cancer of thestoma(‘h in the I’nited 
States in 1900, and of these very few had been sul)mittcd to surgical 
treatment. 

An analysis of 1796 ca.ses compiled from various authors show(Ml 
the pylorus to be affected in 1110, the lesser curvature in 197, the 
cardiac orifice in lo8, and the re.st of the stomach in IVM (Furnival). 

Extension of growth Is usually through the lymphatics, but may 
be by continuity, through adhesions, through the blood-vessels, or 
by direct implantation on a neighboring surface through contact. 

Through the Lymphatics. — To Cuneo, in his masterly Thesis, 
the profe.ssion is indebted for the excellent description of the lymphatic 
system of the stomach, which is well shown in Fig. 48.‘k taken from 
his work. The lymphatics, as will be seen, drain into the glands along 
the les.ser curvature as well as into those along the greater curvature, 
especially toward the* pyloric end and in the adjoining portion of the 
great omentum, as well as into the glands in the neighborhood of the 
head of the pancreas. 

By Continuity. — Cancer always extends beyond the area of indura- 
tion, for while the limit of induration may be the di.seased mucosa, the 
submucosa may be involved in growth for some distance beyond, 
and only scattered groups of cells yielding no evidence to the touch 
can be discovered on micjoscoph? examination. It follows, therefore, 
that any effort at extirpation must go fully 1 inch beyond the margins 
of the tumor. 

Extension through Adhesions. — In a very large j)roportion of 
cases adhesions are found at the time of operation between a cancerous 
tumor of the stomach and adjoining organs, especially the liver and 
biliary passages. This not only adds to the difficailty of the operation. 
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but also tends to invasion of the nei^chboring organs by continuity. 
These adhesions are due either to local inflammation set up by the 
growth or to extension of the malignant neoplasm. Gussenbauer and 
Winiwarter state that adhesions are found in 6^1 per cent, of cases of 
pyloric cancer, a statement which my personal experience on the 
operating-table would lead me to believe is even below the mark. 

When the pylorus is affected extension takes place rapidly along 
the lesser curvature, the lymphatics and the adjoining glands becoming 



Fkj. -ISJi. — T he LYMPiiATica or the SroMAcn. (Moynihan, after Cunio.) 


involved as far as the point where the coronary artery joins the stomach, 
at whi(?h place the lymph-channels pass from the lesser curvature. 
The reason of almost constant extension in this direction is that this 
is the chief course along which the lymph-stream travels from the 
stomach. In consequence of this early extension a mere excision of 
the pylorus for cancer is, as a rule, useless, since to get beyond the 
disease it is necessary to remove a considerable portion of the lesser 
curvature with its adherent lymph-vessels and glands. 

The lymph-nodes on the greater curvature do not usually extend 
further to the left than a point near the middle. The dome of the 
stomach is almost devoid of lymph-vessels, hence in extensive gastrec- 
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tomy this part of the organ can frequently be safely left to form part 
of tlie future stomach. 

Cuntk) observed that pyloric growth frequently sj)aies the duodenum, 
lienee when a tumor extends well into it from the pylorus the chances 
are that it may be inflammatory swelling around an ulcer. This 
fact has on several occasions enabled me to rest satisfied with a gastro- 
enterostomy, when otherwise I should have performed a partial gas- 
trectomy. The rule is, however, not absolute, as the neojilasrn does 
at times exteiul through the pylorus well into the duodenum. 

Extension through the blood-vessels is much commoner in sar- 
coma than in cancer of the stomach, but there are many examples of 
metastasis to the lungs, brain, and other organs in true gastric car- 
cinoma that can only be accounted for by extension through the vessels. 

Extension through contact is seen when the abdominal wall 
opposite to a fungating growth in the .stomach l>ec*onies involved, and 
when the various tissues and organs forming the stomacli bed become 
invaded without there lieing any direct channel either through the 
lymphatics or blood- vc.s.sels to account for the extension. 

Cancer Incidence. — Age. — ('ancer of the stomach may occur 
at any period of life from early infancy up to extreme old age, but it 
is most frequently met with from forty to seventy. In the c(*nsus 
reports for 1890 the death-rate from can(‘er of the stomacli was 10.24 
per lOO.(KK) living in the registration area. On analysis this yielded 
3.22 between the ages of fifteen and forty-five; 34.45 between forty-five 
and sixty-five, and 79.96 over sixty-five years. 

Race. — The white races .seem more predispo.sed to can(‘er than the 
black; Osier gives the actual incidence as 6 whites to I colored. 

Sex. — The various estimates of the relative frecpiency of cancer 
of the .stomach in the two .sexes show that it is decidcilly more frecpient 
in piales than females. Osier gives it as 5.2 to 1; Hrinton, 2 to 1 ; 
Ueiche, 1.8 to 1: my own experience in 110 operations on the stomach 
for cancer has differed considerably in hospital and in private. Of 
55 ho.spital patients, 30 were males and 25 females 1.2 males to 1 fe- 
male. Of 54 private patients, 44 were male to 10 female 4.4 males to 
1 female. 

Precancerous Conditions of the Stomach. -Precanccrous condi- 
tions of the stomach are in certain cases di.stinctly recognizaVilc, and 
if diagno.sed and treated might .save many patients from carcinoma. 
As the stomach is one of the commonest sites of cancer, if even a per- 
centage of ca.ses can be.savedfrommalignantdiseaseby timely treatment 
a great advantage will have been gained. 

Ulcus Carcinomatosum. — The (question of the cancerous trans- 
formation of an ulcer of the stomach was first discu.s.sed by ('ruveilhier 
in 1839. llokitan.sky, in 1840, also recognized the difference between 
chronic ulcer and cancer, and said that the latter might be implanted 
upon the former. To Dittrich, writing in 1848, belongs the chief 
credit for drawing attention to the subject. 

Brinton, in 1856, recognized the possibility of the grafting of cancer 
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upon lonf 5 -stanclinf 5 iilcor. Lcbort, in 1S7S, considcnnl that the can- 
corous transformation occurnjd in 9 per cent, of ulc(;rs; but Zenker, 
in 1SS2, expressed a strong opinion that all cases of cancer of the stom- 
ach wen; secondary to ulceration. He called attention for the first 
time to the persistence of free HCI in the stomach contents in cases 
of cancer grafted uj)on ulcer. 

In 1SS9, IlosenlHiin found in 10 cases of cancer 4 in which the 
malignant change was sec'ondary to ulc(‘ration. In all these free 
HCI was ])res(;nt. Fuetterer, in 1902, made an extcnisive research 
into the origin of carcinoma of the stomach from chronic round ulcer. 
His conclusions, briefly stated, were as follows: (1) If a carcinoma 
develops from a chronic ulcer of the stomach, this development occurs 
from those parts of the ('dg(;s of the; ulcen* which are most exposed to 
mechanical irritation by tin; contents of the stomach. (2) In the 
])yloric region it is the lower p 3 doric margin of the ulcer which is most 
(‘xposed to mechanical irritation and from which carcinoma develops, 
but other parts of tin; edges may be the on(;s involve'd when dilatation 
and adhesions have changed tin; position of the organ. (3) Develop- 
ment of carcinoma from ulcers of the stomach in the pyloric region 
occurs with great frc^quein;}-, while such a development occurs less 
oft(Mi in other parts of the stomach. 

In 1903, Au(listere r(»corde<l examples and made very careful ex- 
amination of 4 p(;rsonal cases. His conclusions an; summed up as 
follows: (I) Simple* ulcer of the stomach ma\" be the starting-point 
of a cancerous growtii, a condition which appears to bo not infrequent. 
(2) This malignant d(*genoration, as a rule, aflfc'cts chronic ulcers, 
es|)(;cially in tlu; prepxdoric region. The change begins in the mucous 
meml)ran(* at tin; margin of the ulcer. (3) The transformed ulcer 
pres(*nts for a long time almost tlu* same symptoms as a simple ulcer, 
but tlu* diagnosis may be; maele; In' noting the persistence of s^'mptoms, 
tlu; re'sistance* to treatment, the wasting, anel the progre*ssive anemia. 
Tlu; pain, as a rule*, is more se;ve*re than in cases of simple ulcer. (4) 
In e*ase*s e)f cance;r apparently primary the origin in an ulcer nmy be 
suspee*te*d if the pain is unusualh" severe and paroxvsmal, if h\'per- 
chlorhydria is pronounceel, or if hematemesis or perforation occurs. 
The; progne)sis is eleciele;dlv more grave, for the progress of cancer 
grafte*d upe)n ulcer is more rapid anel bleeding or perforation is liable 
to occur. 

If these conclusions are correct, and my experience tells me they 
are, it is quite clear that in all cases in which an ulcer of the stomach 
resists treatment or its scar narrows the pylorus, we must recommeiul 
an earlv gastro-enterostomy or excision of the ulcer in order to pre- 
vent tlu; development of carcinoma. If a gastro-enterostom\' has been 
performed, then the mechanical irritation b}' food of the ulcer in the 
pyloric region is reduced, and the friction necessary to produce a car- 
cinoma will probabh' not occur. 

The estimates of the frequency of this malignant implantation upon 
a chronic ulcer vary great!}'. The number of carcinomata beginning 
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in chronic ulcer is reckoned at 8 per cent, by Fenwick, Planjj:e, and 
BerthoUl; 4 per cent, by Wollmans; 6 per cent, by Rosenheim and 
Hauser; 9 per cent, by Lebert; and 14 per cent, by Sonicksen. Zenker, 
as already mentioned, believes that all or almost all carcinomata are 
secondary to ulcer. Mayo, in 157 cases of cancer of tlie stomach, 
found a previous history of ulcer in 60 })er cent. In no less than 59.3 
per cent, of cases of cancer of the stomach on which I have performed 
gastro-enterostomy for the relief of symptoms, the disease having ad- 
vanced too far for gastrectomy, the long history of painfid dyspepsia sug- 
gesteil the possibility of ulcer preceding the onset of malignant disease. 

Symptoms. — Since cancer, per sc, has no symptoms, it not infre- 
quently happens that if the growth involves the body of the stomach and 
the orifices it may pursue its complete course without giving rise to not 
any definite local symptoms, and it has not infrequently happened 
that the cause has only been iliscovered at autopsy. This form of 
latent cancer constitutes 5 per cent, of all cases according to Osier, 
who also gives it as his opinion that 10 per cent, of all cases of cancer 
of the stomach nin an extremely rapid course, terminating in death 
within three months. 

In the ordinary course the symptoms commence with loss of aj^pe- 
titc and want of vigor, often coming on suddenly and without any 
apparent cause; loss of flesh is soon noticed, with pallor and shortness 
of breath; discomfort after food is usually felt, which may pass on to 
pain and a feeling of sickness and, after a time, vomiting of food. At 
first the vomit is usually free from blood, l)ut in the later stages, when 
the cancer begins to ulcerate, it is signalled by coffee-ground vomit. 
Blood is rarely vomited in quantity, and only very rarely does hemat- 
emesis a.ssume a serious form in gastric carcinoma, though I have known 
it to dire(;tly cause death on two occasions. l\vrosis is frcciuently 
complained of in the early stages of the disease. The bowels are 
us\ially constipated. After a longer or shorter interval, weeks or may 
be months, a tumor may develop in the epigastrium, and then the 
symptoms are usually so well marked that no doubt can be entertained 
as to the condition, l^nlargement of the supraclavicular glands on 
the left side is an important sign indicating advanced disease. 

On quite a number of occasions I have been consulted for abdominal 
tumor due to cancer of the stomach without any of the characteristic 
signs except general failure of liealth and loss of flesh, but in such cases 
the orifices of the stomach have not been Involved in the growth. In 
the later stages j)rofound anemia, edema of the limbs, ascites, and 
increasing weakness herald the end. 

If the disease is at the cardiac end of the stomach, involving the 
cardiac orifice, the symptoms may resemble those of stricture of the 
esophagus and be associated with dysphagia, ending in an inability 
to swallow at first solid and later even fluid nourishment; in such 
ca.ses the tumor, })eing well under cover of the ribs, is difficult or impossi- 
ble to palpate, but enlargement of the supraclavicular glands on the 
left side is usually present. 
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If tlie pylorus l )0 the part involved, dilatation of the stomach with 
retention and decomposition of food and vomiting are pronounced 
symptoms, the vomiting being at first irregular, perhaps every second 
or third day, soon becoming daily, and later occurring after every 
meal. 

N'isible peristalsis is not usually so marked as when the dilatation 
is due to simple stenosis, ])ut it may be a prominent sign, and is then 
usually associated with pain that is relieved by vomiting. 

If tlie disease attacks the center of the stomach it may lead to 
hour-glass distortion, with visible peristalsis of the proximal portion. 

In some cases the neoplasm invades adjoining organs, as the pan- 
creas, transverse colon, gall-bladder, bile-ducts, and liver, producing 
characteristic sym|)toms, such as jaundice and intestinal o])struction. 

The special sym|)toms- pain, vomiting, and tumor — may be con- 
sidered more in detail. 

I^din is very variable and may i)e entirely absent throughout the 
<*ourse of the disease, or there may be discomfort and fulness after 
food, not amounting to actual pain. These painless cases Bririton 
gives as <S per cent., Le))ert as 25 per cent., and Osier as 15.3 per cent. 
In the majority of cases, however, from 80 to 90 per cent., pain is a 
[)ronrment symptom. It may be continuous, with exacerbations after 
food, or may only be felt after meals, especially after solids have been 
taken. 

When the jndorus is involved, leading to stenosis, peristalsis is 
usually accompanied by severe pain of a crampy character which is 
relieved ))v vomiting. The pain is usually referred to the epigastrium, 
occasionally passing through to the back, especially in the left sub- 
scapular region or even being only felt there. As a nde tenderness 
is absent, the disease then presenting a great contrast to gastric ulcera- 
tion. 

Voniitinfj occurs in 85 per cent, of cases of cancer of the stomach: 
it is usually a later symptom than pain. If the stomach is dilated the 
vomit may be large in quantity every second oi* third day, and I have 
se(Mi material vomited that had been taken three or four weeks pre- 
viously; the vomit may be offensive and fermenting, more so than is 
generally seen in ordinary cases of dilated stomach. If the stomach 
is small, vomiting usually occurs oftener and in smaller quantity; but 
when the disease involves the cardiac orifice there is regurgitation of 
food, but no actual vomiting. 

Blood is vomited in about one-half the cases in my experience, 
though Osier only gives a percentage of 28,1. It may be bright in 
color and very profuse, though it is usually dark, like coffee-grounds. 

Fever of a hectic type is present in about one-half the cases; it is, 
however, irregular, and may be absent or the temperature may even 
be subnormal throughout. 

Tumor is discoverable in about 80 per cent, of all cancers of the 
stomach, and it is most unfortunate for radical treatment that in such 
a large proportion of cases this sign should be waited for before the 
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diagnosis is made and surgical treatment sought, for tumor is, as a 
rule, a late manifestation and usually affords evidence that the disease 
is no longer local. 

Though the presence of a tumor makes it probable that in case of 
removal of the growth there will be recurrence, yet the rule is not with- 
out exception; as in my own experience I have a patient living and 
well seven years, another six years, ami others at lesser periods after 
gastrectomy where tumors were perceptible before operation. Kocher 
and other surgeons have had similar experience. 

We should make our diagnosis (if needful, by an exploratory opera- 
tion) before a tumor can be felt if we want to obtain the best. results 
from the surgical treatment of gastric carcinoma. 

Inspection will often reveal a tumor if present, and in more than 
one-half of the cases 1 have seen the tumor has been seen visibly moving 
up and down during respiration. After manipulation, inspection will 
frequently reveal visible peristalsis in a stomach dilated from obstruc- 
tion at the pylorus or in the proximal portion of a cancerous hour-glass 
stomach. 

Palpation is of service, not only in discovering a tumor, but in 
estimating its mobility in a vertical or transverse direction and in 
helping to form some idea as to the po.ssibility of removal; a tumor that 
is freely movable during respiration or under manipulation may, 
however, be too fixed for successful removal. 

A malignant tumor is, as a rule, nodular and irregular, but it may 
be smooth; it is usually devoid of tt^nderness and, unlike inflammatory 
swelling, there is generally an absence of rigidity of the muscles overlying 
it. 

Much information as to the position and size of the tumor may be 
obtained by palpating the a))domen with the stomach artificially 
inflated by carbonic-acid gas, and again by examining it when it has 
been emptied. 

Although tumors of the stomach usually occupy the epigastrium, 
they may be found in any part of the abdomen, even in the pelvis. I 
have removed a pyloric tumor that could only be just felt beneath the 
left costal margin, and have also removed one that I could easily 
manipulate into every region of tlie abdomen. 

A tumor may be formed by an atrophic cancerous stomach (leather- 
bottle stomach), in which the walls are thickened by cancerous infiltra- 
tion and the lumen much diminished (Fig. 484). 

This condition may be simulated by cirrhosis of the stomach, but 
the history is much longer in cirrhosis, though otherwise the symptoms 
may be almost identical. (See Gastric Linitis.) 

In 54 per cent, of cases the tumor is at the pylorus, in 16 per cent, 
on the lesser curvature, in 9 per cent, at the cardiac end, in 3 per cent, 
on the anterior wall, in 4 per cent, on the posterior wall, in 4 per cent, 
on both walls, in 4 per cent, on the greater curvature, and in 6 per cent, 
it is diffuse (Lebert). 

Enlargement of the supraclavicular glands on the left side is important 



CANCEU OK THE STOMACH. 


921 


positive evidence of cancer of the stomach, and the sign may be present 
when a tumor is not to be felt; but the absence of this sign, as pointed 
out by Iliegel, has no vahie as negative evidence. Rarely the left 
axillary glands are enlarged and left inguinal glandular enlargement 
has value as a positive sign. 

Ascites is sometimes present, but it is usually a late sign, and is 
associated with diffusion of the growth to the peritoneum and to other 
organs. 

Perforation of the stomach from cancer is not a very rare complica- 
tion. Brinton gives it as Vi per cent., Osier says 4 per cent. In cancer 
the perforation usually 0 (H!urs slowly and leads to a local abscess, very 
rarely to acute perforative peritonitis, though I have .seen a perforating 
car(*inoma presenting .symptoms as a(*ute as tho.se of perforating peptic 
idcer. 

Mrlafiidfiis along the round ligament extending to the umbilicus 
was noted by Wickham Legg and has since l)een frequently observed; 



Fkj. 181. — E.xthkmki.y Small Stomach Dependent on Neoplasm — “ T.eathew-bottle Stomach.” 

(No. 2408, Royal College of Surgeons’ Museum.) 

I have seen it several times in late ca.ses and have found it several 
times at operation undertaken at a time when it was hoped the disease 
might prove to be removable. It shows itself in the late condition 
as a hard cord extending to and involving the umbilicus. This sign 
may be j)re.sent when no tumor can be felt. 

Jaundice may be due to direct invasion of the bile-ducts or to 
secondary nodules in the liver; it is usually a late and always a very 
serious sign. 

Interstitial pancreatitis, as .shown by Cammidge’s reaction in the 
urine and the presence of fat and muscle fibers in the feces, may occur 
early in the disease if the growth becomes adherent to the pancreas, 
but before it has extended into that organ; but when the pancreas has 
become invaded by the growth, the symptoms become exaggerated 
and the crystals obtained from the urine by Cammidge’s reaction take 
two to five minutes to dissolve in dilute sulphuric acid instead of one- 
half a minute. 
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If the panrreatie duct is involved, the feces, which are normally 
alkaline, become acid and the constipation usually ]U’esent may give 
place to bulky pale motions with a tendency to diarrhea. 

The Character of the Vomit or of the Stoomch Contents. — If the patient 
vomits, the vomited matter can be examined, but in the absence of 
vomiting, lavage of the stomach should be jH'rformed an hour after 
an Ewald’s test-meal. Before coming to a definite decision it is de- 
sirable that tlie analysis should be repeated several times. 

The ab.sence of free H(^! is in favor of cancer, as is the pre.sence of 
lactic acid, but the pre.sence of some free H(M and the absence of lactic 
acid have no negative value. In gastric carcinoma there is seldom 
found a normal amount of free H(M and never an exce.ss (‘xcept in 
ulcus carciriomatosum: the pre.sence of an excess of free HCl is. there- 
fore, decideilly in favor of ulcer. In 90 per cent, of cases of cancer 
collected from various .'Sources by Osier there was an ai)sence of free 
HEl in the .stomach contents. In ulcus carcinomatosum. however, 
there is usually a large amount of free IKM in the stomach contents 
after a test-meal. 

Diffcstirc Properties of Stomach ConteyUs . — This may be proved by 
testing the digestive power on albuminous foods of the fluid removed 
after a test-meal, or by Schwarz’s method of examining l)y the Roentgen 
rays after the patient has swallowed a bolus of bismuth wra|)j)ed in 
an envelop of connective tissue obtained from the appendix vcuini- 
formis of a sheep. 

Microscopic Exaynination, — The pre.sence of new growth in the 
vomit or in the fluid removed by lavage is, of course, of prime impor- 
tance, but it can only rarely be found, and it is (piite unjustifiable to 
attempt to obtain it by mechanical means, such as scraping or brushing 
away portions from the ga.stric wall. 

The discovery of the Oppler-Boas bacillus, a long, non-mot ile 
bacillus of the shape of a base-ball bat, is said by various authorities 
to l)e an indication of carcinoma, but while its presence is presumptive 
evidence in favor of carcinoma, its absence has no negative value. 
This l)acillus is usually found when lactic acid is present in the lavage. 

The presence of yea.st-cells and .sarcina? is common to dilatation 
of the stomach with retention, both in simple and in malignant di.seasc. 

The discovery of blood-cells may be <lue to ulcer or cancer; it is, 
therefore, simply a sign of .serious organic* di.sea.se. 

The motor functions of the stomach are best tested by examination 
of the stomach after a test-meal; such imj)airment may be due to pyloric 
stenosis from any cause or due to cancer of the body of the stomach 
or even to chronic gastritis, but in neuro.sis the mobility of the stomach 
is increased. 

Diagnosis. — In advanced carcinoma there is usually little difficulty 
in making a diagnosis, the only mistake that would be likely to occur 
being either the mistaking of an inflammatory tumor associated with 
ulceration or the mistaking of a .syphilitic tumor for a malignant growth. 
In the latter case the history and the result of specific treatment afford 
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<!lues to the dia^jjnosis. In the former, induration around an ulcer, 
the lon<i^ history, the tenderness on manipulation, and the presence 
of free HCl in the vomit or in the lavage should be of assistance; but 
all surgeons who have had any experience must have found a difficulty 
at times in deciding on a diagnosis between inflammatory disease 
and new growth, even when the abdomen is opened. 

In several patients on whom I have operated for large growths at 
the pylorus or in the body of the stomach with extensive adhesions 
rendering removal impossible, and with enlargement of the glands 
rendering malignant disease extremel}" probable, I have performed 
gastro-enterostomy with the idea of giving relief; yet ultimately com- 
plete and perfect recovery has occurred and the patients were living and 
well years later, showing that the supposed cancer was evidently only 
inflammatory thickening around an ulcer which was cured by setting 
the parts at rest. 

The presence of numerous adhesions, the discrete character of the 
enlarged glands which are softer than cancerous ones, the ab.sence of 
secondary deposits in the viscera, and the absence of fungating growths 
in the tumor itself, are, when taken with the above-mentioned points, 
in favor of simple tumor: but, as acknowledged V)v Osier, Halsted, 
Fiiuuw, and many others, it is impo.ssible in some cases without a 
microscopic examination to distinguish between simple inflammatory 
tumor and cancer. Fortunately, operation is of service in both condi- 
tions, therefore no harm but only good should result from the per- 
formance of gastro-enterostomy in either disease; and even if the pylorus 
be removed for chronic ulcer, thinking it to be cancer, and a new healthy 
passage into the bowel be established, the patient should be the gainer. 

Hypertrophic stenosis of the pylorus is comparatively rare at the 
age in which cancer is usually found, and it has only once happened 
to me to mistake this condition for a neoplasm, the pylorus forming 
a ])erceptible tumor. Boas'’ has called attention to 3 cases of this 
kind in which the irritation gave rise to mistaken diagnosis. It is, 
however, in the early stages that errors in diagnosis are most likely to 
oc*cur, leading to a fatal delay in cases which if diagnosed early can be 
cured by a radical operation; for it is undoubtedly proved that at first 
the disease is purely local and that its complete removal may be ab- 
solutely curative. 

Treatment. — Medical treatment may be considered in a few words, 
it cannot cure, and can do very little even to prolong life; it, therefore, 
aj)plies only to cases too advanced for surgical treatment or where 
operation is declined. It aims at nourishing the patient as much as 
possible and at relieving pain or other symptoms as they arise. 

Surgical treatment offers the only chance of relief and the only 
possible chamre of cure, and in order that the best results may be 
obtained, the physician and surgeon must act in concert, so that by a 
timely diagnosis an operation may be luulertaken at the earliest possible 
date. There is ample evidence to show that for some length of time 
cancer is purely local; and just as in the breast, the tongue, and the 
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uterus we ran point to patients livin^r comfortable and hap[)y lives 
years after the removal of the disease, so in pistric cancer it is reason- 
able to assume the same possibilities. Hero, however, we are faced 
with the difficulty of a sufficiently early dia^rnosis bein^iC made, and 
it is not only necessary for us to appeal for an early, exhaustive, and 
persistent invest i.a:at ion into suspieious stomach cases, but that when 
the suspicions are confirmed an early surgical consultation may be 
held and, if needful, an exploratory operation carried out to complete 
the diagnosis. Whenever a patient at or after middle age complains 
somewhat suddenly of indefinite gastric uneasiness, pain and vomiting 
followed by progressive loss of weight and energy, and associated 
with anemia, the possibility of cancer of the stomacli should be recog- 
nized, and in a suspected case, if no improvement takes ])lace in a few 
weeks at most and if repeated examinations of the stomach contents 
after test-meals show diminished digestive power with a diminution 
or absence of free liCl and the presence of lactic acid, an exploratory 
operation is more than justifie<l. 

Let us remember also that to prolong the investigation uselessly 
and to wait until a tumor develops is to lose the favorable time for a 
radical operation; and although a clinical examination of the stomach 
contents and a general examination of the patient may give us strong 
grounds for suspicion, our diagnosis can only be rendered certain l)y 
a tligital examination, which may be cfTected through a small incision 
which can, if needful, be made under cocain anesthesia with little 
if any risk. 

At the time of the exploration it will l)e generally advisable to have 
everything ready to follow up the exploratory pro(‘edure b\' wliatcver 
further operation may be called for. 

It would be easy for any one to raise a claim to having cured a 
number of cases of cancer of the stomach by gastro-enterostomy; l;ut 
I do not for a moment believe that any of tlicse cases were more than 
inflammatory tumors formed around chronic gastric ulcers: never- 
theless, I have no doubt that they would have proved fatal just as cer- 
tainly as if they had been cancer had no operation been done. 

Experience shows that even though a tumor bo present, and even 
though it be probably too large for removal, it may be quite worth 
while advocating an exploration, to l)e followed by gastro-enterostomy. 
if that be practicable, in the hope that the disease may prove to be 
wholly or partially inflammatory, which the physiologic rest secured 
by gastro-enterostomy will either cure or materially relieve. 

To pass to the genuine cancer cases, w^hat can we do for them when 
diagnosed at an early stage? This will depend — 

(1) On the position of the growth; (2) on its extent; (H) on the 
presence of adhesions; and (4) on glandular invasion or secondary 
growths. 

First, as to position. In irremovable growth at the cardiac end, 
if it involve the cardiac orifice and adjacent portion of the stomach, 
gastrostomy or jejunostomy should be performed in order that starva- 
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tion may be staved off. The view that gastrostomy is l)oth a dangerous 
and usfdess operation is, 1 know, held by sc^ne, but I feel convinced 
that such views are wrong. When these cases, either of cancer of the 
cardiac end of the stomach or of the esophagus, were handed over to 
the surgeon in a moribund condition the mortality of gastrostomy 
was, of course, terrible; and the short survival of the cases, even if 
successful from an operative point of view, nuule the procedure almost 
u.seless; but when one can point to a series of gastrostomies performed 
since 1897 with only a 5 per cent, mortality and with great prolongation 
of life in many and alleviation of suffering to all, I feel there are grounds 
for saying that the operation is well worth doing. The operation is 
quite a simj)le one, and if necessary can be performed under cocain 
anesthesia in a very short time. In several cases the patients have 
lived a year or more and have gained considerably in weight, even up 
to 20 |)Ounds, and have lost their pain and the di.stre.ssing sense of 
starvation. 

The next cla.-^s of cases is that in which the di.sease is even more 
extensive, involving a great part or the whole of the stomach, the 
disea.se Ijeing irremovalile and ga.stro-enterostomy impracticable, and 
in which any attempt at taking food brings on pain and vomiting, 
so that the patient unle.ss relieved must cpiickly die in great distress. 
Here a j(\junostomv can be performed by a very simple and similar 
procedure to that of gastrostomy, and through a catheter .sufficient 
food can l)e given to ward off .starvation and relieve the pain caused 
l)y attempts at taking food by the mouth. This operation can be done 
tlirough a small exploratory incision and need involve very little 
longer time. It may prolong life for months or even for a year and 
make the end much easier and certainly le.ss painful. I reported a 
ca.se of jej unostomy in 1 89 1 in which the patient lived three months, 
and in HIOI one that had lived twelve months after jejunostomy, 
and the fact of my ca.se of almost complete gastrectomy being well 
five years after operation .shows that the pa.ssage of food direct into 
the small intestine may be compatible with comfort. Although the 
o|)(M*ation is rarely called for, it is one, ncvcrthele.ss, which should be 
borne in mind, as in appropriate cases it may confer a great boon and 
render toleral)le an otherwise comfortless existence. 

The third class of ca.ses to be con.sidered is where the disease involves 
the jndorus and is producing olxstruction to the pa.ssage onward of the 
gastric contents, but where, on account of the extreme feebleness of 
the patient or because of extensive adhesions, secondary growths, or 
involvement of glands, it is considered unwise to attempt pylorectomy 
or j)artial gastrectomy, though there is sufficient free stomach wall left 
to enable a gastro-enterostomy to be performed. In such ca.ses a 
gastro-entero.stomy, if performed with proper expedition and adequate 
precautions, affords the greatest relief to the sufferer, who not only loses 
the distre.ss due to painful peristalsis anil to the irritation of retained 
secretion, but also becomes freeci from the toxemia due to absorption 
of the poisonous fermenting stomach contents. In some cases, where 
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the condition of the patient and not simply the extent of the growth 
lias prevented a radical operation, the speetly restoration to health 
enables a radical operation to be subsequently undertaken. 

The operation can be done with little risk, as including all my cases 
of posterior gastro-enterostomy performed during the i)ast ten years 
the mortality is only per cent., a great contrast to the death-rate 
of these cases a few y(»ars ago. 

The remaining class of cases is of great interest, and includes those 
where the disease is limited to the stomach, and where the lymphatic 
glands and adjoining organs have not been seriously invaded, the 
patient l)eing in a sufficiently good condition to j)ermit of the radical 
operation being done. 

The removal of even a considerable portion of the stomach may l)e 
something more than a palliative operation, and I think it justifies me 
in saying that although it is better to have cases of cancer diagnosed 
and operated on early, yet we need not take the pessimistic view, which 
has been given by s(nne surgeons, that if a tumor be manifest it is too 
late to perform a radical operation. 

In conclusion, I hope I have advanced sufficient evidence to ])rove: 
(1^ How de.sirable it is to make an early diagnosis of cancer of the 
stomach in order that a radical operation may be ])erformed at tlio 
earliest po.ssible moment. (2) That it may be needful to perforin an 
exploratory operation in order to complete or confirm tlie diagnosis. 
(.‘3) That such an exploration may be done with little or no risk in the 
early stages of the di.sease. (4) That even where the disease is more 
advanced and a tumor perceptible, an exploratory operation is, as 
a rule, still advisable in order to carry out radical or palliative^ treatment. 
(o) That where the disease is too extensive for any radical operation 
to be done, the palliative operation of gastro-eiiterostomy, which can 
be done with very small risk, may consideralily prolong life and make 
the remainder of it much more cornfortalile and happy. (0) That some 
cases, thought at the time to be cancer too extensive for removal, may, 
after gastro-enterostomy, clear up completely and get (juite well. 
(7) That in cases of disea.se of the cardiac end of the stomach too exten- 
sive for removal the operation of gastrostomy may considerably j)r()long 
life and prove of great comfort to the patient by preventing death from 
starvation. (8) That even where the disea.se is too extensive either for 
removal or for a gastro-enterostomy or (?ven a ga.sti'ostomy being 
performed with a fair chance of .su(*ce.ss, the operation of jej unostomy 
may prove of service to the patient. (9) That where a radical operation 
can 1)6 performed, the thorough removal of the di.sease may bring about 
as much relief to the patient as does the operation for removal of cancer 
of the breast, uterus, and other organs of the body, and that in some 
cases a complete cure may follow. 

SARCOMA OF THE STOMACH. 

Primary gastric sarcoma is not so rare as it is generally thought to 
be. It is probable that a number of cases described as cancer have 
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l)e(m true saiTomata, from the fact that a nuniher of museum specimens 
(ilassed as cancer on mi(TOscopic examination have proved to be sar- 
(‘oma. 

Fenwick stated in Noveml^er, 1900, that out of 60 recorded cases, 
5:1 at least ou^^ht to be re^^arded as j^enuine, and he thou^^ht that they 
constituted from 5 to 8 per cent, of all primary neoplasms of the stomach. 

The reco^^nized varieties are round-celled and spindle-celled sarcoma, 
myosanroma, and an^^iosanroma. 

Round-celled mrcoma constitutes 62 per cent, of all the recorded 
cases. It oercurs, as a rule, as a dense infiltration of the pyloric third 
of the stomach and, unlike cancer, tends to render the pylorus patulous, 
though in some cases the thickening; leads to partial stenosis. In about 
one-sixth of the cases the growth involves the entire stomach, invading 
both esophagus and duodenum. The mucous membrane presents signs 
of chronic inflammation and ulceration. In only 2 of Fenwick’s cases 
was there a circumscribed tumor with secondary nodules in the sur- 
rounding mucous membrane. In a case of round-celled .sarcoma 
Schopf”“ removed a tumor the size of a child’s head, leaving the cardiac 
and pyloric ends of the stomach, which he sutured together. The 
j)atient was alive twelve months later. 

Spindle-celled sarcoma constituted 22 per cent, of the 5.*^ cases. It 
j)resents itself usually as a round or circumscribed tumor in the neigh- 
l)orhood of the greater curvature and tends to project toward the serous 
coat, ultimately forming a very large tumor, sometimes becoming 
jiedunculated. The size attained may 1)C so enormous as to fill the 
whole of the alxlomen. 

J^illroth .successfully removed a cystic sarcoma of this variety, 
(’ant well removed one weighing 12 pounds, but it recurred eight 
months later. 

M Hosarcoma- 0[ the o.'I recorded cases, o were of this variety. 
They form smooth or slightly nodular tumors and usually occur near 
the greater curvature. They may attain an enormous size, Brodowski 
having met with one of 12 pounds. 

An(jlosarcoma . — Two cases have been recorded; in one case the 
tumor was the size of a child’s head. It contained many cysts due to 
hemorrhage. Kosinski”*^ .successfully removed a tumor of this kind. 

Symptoms. — Sarcoma of the stomach may occur at any time of 
life, from infancy to extreme old age. The symptoms are similar to 
those of carcinoma — progre.ssivo loss of flesh with debility and anemia. 
Pain is usually present. Pyrexia slight, but persistent, and albumin 
in the urine may be present. Hematemesis is apt to occur and may be 
so free as to cause death. Free HCl is usually absent and lactic acid 
present as in cancer. The small round-celled sarcoma resembles cancer 
in all re.spects, except in less frequently leailing to stenosis; but in 
spindle-celled sarcroma gastric symptoms may be entirely absent and 
when operative treatment is undertaken in a rapitlly growing tumor the 
growth may be discovered unexpectedly to arise from the stomach. 
Perforation is apt to occur in round-celled sarcoma in from 10 to 12 per 



928 


SriU.KUY OF THK STI)MA(’I1. 


cent, of all cases. Metastases in «;laiids. distant organs, and especially 
in the skin are i)ronc to occur. According to Kundrat, the tonsils are 
apt to enlarge and the follicles on the side of the tongue to be(‘oine 
swollen and ulcerated. 

The prognosis varies with the nature of the growtii; in round-celled 
sarcoma the average duration of life is fifteen months; in spindle-celled 
sarcoma and myosarcoma the average is two years and eight months. 

Treatment. —Surgical treatment of gastric sarcoma has met with 
consulerable success, so far as the immediate effect of oj)eration is 
concerneil. The solid tumors are especially favoral)le for extirpation, 
particularly when pedunculated, but in all cases it is desirable to remove 
the portion of stomach wall from which they spring. 

In the round-celle<l variety a wide removal of the stomach l)y partial 
or complete gastrectomy is re<|uired in order to give any hope of success. 
Torok, Dock, Schopf, and others have removed considerable tumors, 
and in Schopfs case the patient was living a year later. I^arly diagnosis 
and early thorough surgical treatment must be the great aims in the 
treatment of sarcoma. 

Statistics.— I .ecene and Petit report 10 deaths out of 24 
collected cases, but only 1 out of 7 proved fatal where the resection of 
the gastric walls was around a circumscribed tumor. 

OPERATIONS FOR GASTRIC CANCER. 

(1 ) Simple exploratory incision. 

(2) Gastrectomy: (a) Partial, (h) (’omplete. 

(3 ) G as t ro-en t e i*os t o m . 

(4) Ga.strostomy. 

(5) Jej unostomy. 

Simple Exploratory Incision for Diagnostic Purposes.— This 
operation ha.s already been (lescribc<l (.see pp. 706 and 835). 

If no disease of the stomach be found, the small incision can be 
securely closed and the patient may .safely be allowed on the sofa within 
the week. If the disease is found to be too extensive for removal an<l 
no further operation be required, it is most desirable that tluj f(?w 
remaining weeks of life should not be spent in bed, and if the aponeuro- 
sis and muscles are united by l)uried through-and-through silver sutures 
or by silk-worm gut sutures, and the wound covered with a collodion 
dressing, the patient may .safely be allowed on the couch on the second 
or third day. The risks of an exploratory operation for diagnostic 
purposes in an early stage of disease are practically nil, and in efficient 
hands are only likely to occur from some accidental cause, such as 
pneumonia. 

Kronlein had a mortality of 9.5 per cent, in 73 ca.ses. Mikulicz had 
4 deaths in 44 cases (9 per cent.), and the duration of life after opera- 
tion averaged four and four-fifths months. 

As the.se .statistics include ea.se.s operated on several years back, it 
is needle.ss to ,say they show a much higher rate of mortality than would 
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ii corresponding^ nunilxn- of cases operated on to-day. Arguing from 
my own cases tlie mortality, 1 think, should not exceed from 3 to 5 per 
cent. In the St. Mary’s Hospital (Rochester^ U. S. A.) report for 1905 
the brothers Mayo record 25 exploratory operations for carcinoma 
without a death. 

Gastrectomy. — Although so far back as 1810, Menem, operating 
on a dog, showed the possibility of a successful removal of the pylorus, 
the operation was not performed on man until April 9, 1879, by Pean, 
the first successful operation being by Jiillroth on February 28, 1881. 

It is now universally recognized that a radical operation for the 
comi)lete and wide removal of the growth should be the aim of surgical 
treatment for cancer or sarcoma of the stomach. 

For gastrectomy to be successful it is desirable that the operation 
should be undertaken at an early stage of the disease, before extensive 
adhesions have formed, before the lymphatics have been seriously 
invaded, and before secondary growths have developed. 

The idea that it is too late to perform a radical operation when 
a perceptible tumor is |)resent is exploded, as it is well known that many 
partial and even comjilete gastrectomies have led to successful issues 
in the presence of large tumors. 

It should not be lost sight of that the presence of enlarged lymph- 
glands does not necessarily imply their canc'crous invasion, as ulcers 
alone or the inflammation of a cancerous tumor without cancerous 
infiltration may cause glandular enlargement, as I have found on 
several occasions. 

Firm adhesions to neighboring organs — liver, pancreas, gall-bladder, 
or colon —or to tlie parietes, as a rule, forbid a radical procedure, though 
in 1 of my cases the removal of the gall-bladder, a portion of the liver, 
and the pylorus, as well as a considerable area of parietal peritoneum 
and the overlying rectus muscle, was not only followed by recovery, but 
the patient is well six years later, the disease having been proved to be 
cancer by microscopic investigation. 

If the tumor, though somewhat tied up by adhesion, is movable, 
even if adlierent to the colon, it need not necessarily be given up as 
hopeless, as under such circumstances a number of successful partial 
gastrectomies, including partial colectomy, have been performed. 

No good purpose will be served by a gastrectomy that does not 
remove the whole of the disease, as recurrence will be certain to occur 
and probably as much relief with a very mu(*h diminished risk would be 
given by a smaller, operation. 

Partial Gastrectomy of the Pyloric End of the Stomach. — 

I have not used the term pylorectomy, as the simple removal of the 
pylorus is only justifiable in non-malignant disease, such as chronic 
ulcer. 

If the exploratory operation has shown the tumor to be a removable 
one involving the pyloric end of the stomach, the incision is extended 
up to the notch between the ensiform cartilage and the right costal 
nnargin and down to the level of the umbilicus or beyond it. 

VOL. 111—59 
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It will now afford some help if a small saml-baj? be placed under the 
back opposite the lower ribs, as in that way the area of operation is 
brought close to the surface. 

The lesser omentum is divided between two rows of interrupted 
catgut sutures applied by means of a curved blunt needle in a handle, 
the ligament being divitled at a ilistance from the le.sser curvature of 
the stomacli so as to include the glands in the part to be removed. In 
order to save hemorrhage there is an advantage quite early in the opera- 
tion in ligaturing in their continuity or catching in pressure forceps the 
four arteries with their accompanying veins sup|)lying the pyloric end 
of the stomach; these are the gastric, best ilivided at a j)oint about J 
to 1 inch below the cardiac orifice where it joins the lesser curvature; 
the pyloric, just above the pylorus, shortly after it leaves the hepatic 
artery ; the right gastro-e|)iploic or the gastroduodenal, as it passes down 
behind the pylorus, and the left gastro-epiploic, just below the greater 
curvature of the stomach at the point where the section of the stomach 
is to be made. It saves time and answers equally well to .seize the four 
vascular trunks in pro.ssure forceps, and when the ex(*ision of the stomach 
is done, to ligature them singly. 

The fingers of the left hand are then passed into the l(»sser peritoneal 
sac and made to encircle the growth and to cause the great omentum to 
project forward, thus avoiding the transverse colic vessels, the ligature 
of which would endanger the vitality of the transverse colon. The 
great omentum is then ligatured and divided in the same way as the 
les,ser, as wide a margin of omentum as possible being left attached to 
the part of the stomach to be removed. Double clamps are then 
applied to the duodenum and also to the stomach on the cardiac side 
of the growth, and between the clamps the duodenum is divided quite 
A inch on the distal side of the growth and the stomach 1 inch or more 
beyond the proximal side of it. The growth, which is then free, is 
lifted away, the clamps occluding the cut ends and preventing any of 
the contents soiling the wound. 

A careful search must now be made for any glands that may have 
been missed and an}" such shoukl be removed. Any bleeding vessels 
are ligatured and the wound is cleansed by dry aseptic swabs. 

The junction of the stomach and duodenum may be carried out in 
one of .several ways: 

(1) hy immediate suture of the open end of the duodenum to the 
open end of the stomach (IMllroth). (Terminal union.) 

(2) By closure of the stomach opening and implantation of the open 
end of the duodenum into the posterior surface of the stomach (Kocher). 
(Terminolateral union.) 

(3) By closure of both the stomach and duodenal openings and the 
independent formation of a ga.strojejunostomy (Ibllroth). (Lateral 
union.) 

1. By Immediate Suture of theCut Ends . — This method was advocated 
by Mikulicz and Kronlein. Although statistics seem to prove that it 
is attended with greater risk than the other methods, on account of the 
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fear of leakage at the critical angle between the vertical and circular 
sutures, I feel sure these difficulties and dangers can be overcome by the 
use of continuous sutures over a decalcified bone-bobbin. I have 
carried out the operation in a number of cases that have progressed 
most satisfactorily. The inequality in the size of the stomach opening 
is overcome by a partial closure of the stomach incision, so as to leave 
the opening of a size equal to that in the duodenum. The two openings 
may then be joined either by means of sutures or by sutures around 
a decahrified bone-bobbin, which forms a splint and ensures the opening 
being made of sufficient size. The bobbin is of the greatest possible 
advantage in this situation, as a large proportion of deaths that have 
occurred from simple suture have been due to a leakage at what has been 
termed “the fatal suture angle of Billroth,” a danger which can be 
wholly avoided by its use. 

Rutherford Mon-ison advocates the junction hy simple suture, and 
in order to make the opening in the duodenum correspond in size with 
that in the stomach, he makes a slit \ inch in length down the center of 
tlie anterior wall of the duodenum, hy spreading out this longitudinal 
cut the duodeiiiil opening is so widened that it may be made to corre- 
spond in size with the opening in the stomach. 

The method of joining the cut ends by suture is the same whether 
the decalcified bone-bobbin is employed or not; the only difference is 
that at a certain stage the bobbin is introduced before the suture is 
continued around the anterior half of the circle. 

The method is as follows: While the clamps are still in position 
a long chromic catgut suture is passed through all the coats of the cut 
stomach wall, beginning at the upper end. This is carried down until 
a point is reached which will leave the stomach opening of a size to 
correspond with that of the duodenum. At this stage the suture is 
passed beneath the last loop, so as to prevent its slipping. The needle 
is then temporarily laid aside, still threaded. The sutured edges are 
now inverted and a serous suture, which only transfixes the serous and 
muscular coat, is inserted, commencing at the point (a) and drawing 
together the serous surface as far as the place where the marginal suture 
was laid aside. The open ends of the two viscera are then placed in 
apposition and the serous suture is continued around the posterior half- 
circle, uniting the peritoneal coats of the duodenum and stomach about 
i inch from the margins of the opening that is to l)e permanent between 
the stomach and bowel. The needle is then laid aside threaded, and the 
marginal catgut suture previously laid aside is now taken up and con- 
tinued around the posterior part of the opening through all the coats of 
the two viscera, so as to make the mucous membranes continuous and 
at the same time to act as a hemostatic suture. After this has been 
carried around the posterior half circle, if the bobbin is employed it is 
now placed in position; but whether the bobbin is inserted or not the 
mucous suture is continued, taking up all the coats on the anterior part 
of the circle until it reaches the point (6), where it is secured by a knot 
and cut short. The serous suture is now taken up and continued round 
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to the same place, when it is also knotted and cut short. At the angle 
between the vertical and circular part of the suture there should be no 
point of danger and no tension if the stitching has been well done, but 
if there is any doubt it may be advisable to insert two or three separate 
serous sutures of Pagenstecher’s thread in order to strengthen this 
point, which has been termed the angle of danger. 

2. Kochcrs Method. — Kocher, whose methotl has been carried out 
most successfully, not only by himself but also by many other surgeons, 

closes the cut end of the 
stomach by means of a con- 
tinuous catgut marginal suture, 
taking up the whole thickness 
of the cut surfaces, including 
the mucous membrane, after 
wliich the united edges are 
invaginated and closed by a 
silk or Pagenstecher’s thread 
for the serous surfaces. The 
open end of the duodenum 
is then applied to a new open- 
ing made in the posterior sur- 
face of the stomach, to which 
it is united. This part of the 
operation may be a(?complished 
either by simple continuous 
sutures or l)y sutures around 
a decalcified bone-l>obbin. The 
junction by suture or by su- 
ture arouml a decalcified bone- 
bobbin differs in no way from 
the method descril)ed under 
gastro-enterostomy, except that 
in this case the open end of 
the duodenum is applied to an 
incision in the back of the stomach, whereas in an ordinary gastro- 
enterostomy the openings are l)oth into the sides of the viscera to be 
joined. 

In some cases it may be found easier to make the anastomosis through 
the front of the portion of .stomach remaining instead of through the 
posterior wall. 

3. The Third Method . — In it the open end of the duodenum and the 
open end of the stomach are closed by sutures and a loop of jejunum is 
united to the lower end of the cavity in the stomach. It may be 
performed either by the anterior or posterior method, and in no way 
differs from the ordinary operation of gastrojejunostomy. This opera- 
tion may be performed with advantage in two stages where the 
patient is not in a very good condition and unable to bear the complete 
procedure. In such cases the gastrojejunostomy is first performed, the 



Fig. 48.5. — A, Partial Gastrectomy. Terminal 
Union. (Billroth.) R, Partial Ga»trecto.my. 
Terminolateral Union. (Kocher.) 
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bowel being united to the cardiac end of the stomach. From two to 
four weeks later, when the patient has gained more strength, the second 
or radical operation is performed, the disease being completely and 
widely ^excised and both cut ends being closed by sutures. 

Partial ‘Gastrectomy of the Body of the Stomach, as in Hour- 
glass Deformity. — This operation is practically the same as the partial 
gastrectomy of the pyloric end of the stomach, except that the clamps 
are placed on each side of the growth and the section of the stomach is 
made at a distance of not less than 1 inch away from the tumor on each 
side. Neither the pyloric nor cardiac orifices are interfered with, and 
the junction is made by a continuous serous suture of Pagenstecher^s 
thread surrounding a continuous catgut suture embracing all the coats 
and bringing together the mucous surfaces. The vessels along the 
lesser and greater curvatures are caught in pressure forceps or are 
divided between two ligatures l}efore applying the clamp. 



Fi(i. 486. — Partial Gahtkectomy. L.\teral Union. Billroth’s Method. 

Much has been written as to the best method of uniting the small 
intestine to the remains of the stomach in partial gastrectomy. My 
own feeling is that each case must be a law unto itself, for I have tried 
all three methods, and I believe that each can be done with equally 
good results in suitable cases. I feel sure that the end-to-end method 
can be more safely accomplished by suture over the decalcified bone- 
bobbin than by suture alone, but I think that, as a rule, the end-to-side 
method, known as Kocher's operation, will be found the most generally 
useful, and in Kocher^s hands, as well as in the hands of other surgeons, 
the union of the divided end of the duodenum to a new opening in the 
posterior or anterior wall of the stomach, when a sufficient amount of 
duodenum is available, will be found to be the best of all procedures. 

Complete Gastrectomy. — This formidable operation was first con- 
ceived and performed by Conner, of Cincinnati, in 1883. Unfortunately, 
the patient died on the table and it was not until fourteen years later 
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that the first successful complete gastrectomy was performed by 
Schlatter, of Zurich, on September (5. 1S97, and the second by Hrigham, 
of San Francisco, on February 24, 1898. In Schlatter’s operation the 
out end of the esophagus was united to the loop of jejunum, the duodenal 



Fig. 487. — Pautial OASTRErroMY of I.U)i>y of Stomach. 

opening being closed. In Hrigham’s operation the cut ends of the 
esophagus and duodenum were united over a Murphy Initton. 

Up to October, 1905, 27 of these operations had been performed l)y 
various operators, and it is interesting to note that Patei*son was able to 



Fig. 488.— Partial Gabtrectomy of Body of Stomach. 

obtain information that 10 of the patients are living and well eight years, 
seven years, five years, four years nine months, four years, three years 
six months, two years, and one year nine months respectively, and two 
others at lesser periods after operation; while others survived three 
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years nine months, one year nine months, thirteen months, nine months, 
and seven months respectively; death from operation having occurred 
in 10 cases; a remarkable series when the severity and extent of the 
o[)erations are taken into consideration. The operation is merely an 
extension of that already described under partial gastrectomy, the 
clamp seizing the esophagus just above the stomach instead of the 
stomach itself. If the stomach be pulled gently downward the orifice 
may be made to protrude through the aperture in the diaphragm for 
a little distance, so as to leave room for the application of a clamp. 

Although if a small portion of the dome of tlie stomach be left (sub- 
total gastrectomy), as was the case in one of my patients who is still 
living and well over five years later, the operation cannot then be called 
a complete gastrectomy, yet I have no hesitation in advising this 
modification in suitable cases, as it enables the junction between the 
intestine and esopliagus to be made so much more easily. If, however, 
the operation of total gastrectomy is performed, the open end of the 
esophagus can be joined to the intestine by means of sutures, as in 
Schlatter's case; by the Murphy button, as in Ibagham’s case; or by 
means of the decalcified bone-bobbin, as in my own case, all of these 
patients having recovered. 

Should it be found that an anastomosis l)etween the esophagus and 
the intestine cannot be effected, the opening into the esophagus may be 
tightly clamped and ligatured in the groove made by the clamp, the 
mucous membrane beyond the ligature being taken away. The open 
end of the duodenum may then be closed and a jejunostomy performed 
by the method 1 have described on p. 942. This would l)e simpler and 
probably safer than performing a duodenostomy, as has been done in 
1 recorded case. 

In some of the published articles on gastrectomy arbitrary lines of 
incision of the stomach wall have been given; it seems to me that this is 
undcsiral)le; the extent of the disease should be the chief guide, and in 
no case shoidd the cardiac end of the stomach be divided nearer to the 
growth than from 1 to 2 inches. 

As the chief course of the lymphatics is along the lesser curvature 
as far as the point where the gastric artery joins it, in any case of cancer 
of the pyloric end of the stomach the incision through the lesser cur- 
vature ought not to be more than 1 inch from the cardiac orifice. With 
due precaution little or no blood is lost and all soiling of the abdomen 
by stomach contents is avoided; drainage is, therefore, usually unnec- 
essary and undesirable. 

The clamps 1 use (Fig. 455) I have employed for many years for 
gastric and intestinal surgery; they are thin in the blade, so as not 
to exert unnecessary pressure, and I usually have them sheathed with 
India-rubber tubing, so that no damage to the visceral walls occurs. 

The curved intestinal needles (Fig. 456) I use for all visceral sutur- 
ing I have also employed since 1884, and with slight modification in 
size and thickness they have done me very good service. I never use 
a needle-holder. 
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The Results of Gastrectomy, Immediate and Remote. — Up to 

the end of 1905 Koclier hiid performed 110 partiiil resections of the 
stomach, with a mortality of 24 per cent., but in the cases (58 in number) 
operated on since 1898, the mortality had l)(*en oidy 15 per cent., a per- 
centage closely corresponding to that of the brothers Mayo, who up to 
the eiul of last year had performed 100 gastrectomies with a mortality 
of 14 per cent. In mv own practice, since 1890, the mortality for 
partial gastrectomy has been 13 per cent, and Maydl’s statistics give a 
16 per cent, mortality. 

We may thus conclude that the immediate risks of partial gas- 
trectomy, as calculated from a considerable series of cases, are between 
14 and 16 per cent. 

Of the 27 cases of total gastrectomy (‘ollected from all sources by 
Paterson, 10 died, a mortality of 36 per cent. Of the 20 cases of sub- 
total gastrectomy, 6 died, a mortality of 30 per cent. 

The remote results are equally interesting and not less important, 
not only from the point of freedom from recurrence, but also as to the 
effect on the general health and comfort of the patient after the removal 
of the whole or part of the stomach. I have had under my notice for 
over five years a case of subtotal gastrectomy, and from ol)servations 
on this case it would seem as if the whole of the functions of the stomacli 
could be replaced. 

It would at first sight appear that, as a reservoir, the stomach could 
not be replaced, but the fact that a meal of moderate size can be taken 
shows that the upper end of the duodenum or the lower (^nd of the 
esophagus, or both, become dilated and serve that ])urp()se, though 
perhaps to a limited extent. The mechanical functions of the stomach 
can be vicariously performed by the mouth and by a careful selection of 
diet. The digestive functions of the gastric juices (*an be taken up by 
.the pancreatic and the intestinal secretions: and the absorption which 
normally occurs in the stomach can as easily take place in the small 
intestine. 

Pachon and Uarvalho have shown that dogs may gain in weight and 
remain in perfect health after removal of the entire stomach ; further ob- 
servations on patients after complete gastrectomy, as in Schlatter’s case, 
show that perfect health is compatible with an ab.sence of the stomach. 

Of the 27 total gastrectomies, it is interesting to note that 10 are 
living and well eight years, seven years, five years, four years nine 
months, four years, three years six months, two years, and one year 
nine months, and two others at less periods after operation, while others 
survived three years nine months, one year nine months, thirteen 
months, nine months, and .seven months respectively. 

With regard to the subtotal gastrectomies, of the 14 j)atients who 
recovered from operation 1 was well .seven years six months, 1 six years 
nine months, and 1 five years three months after operation, wdiile of the 
others, 1 survived operation for eleven years and died of heart trouble 
without recurrence, 1 five years, 2 two years nine months, 2 one year 
nine months, and 1 one year six months, respectively. 
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The immediate results of partial ^^astrecitomy have been mentioned 
above and the final history has l)een obtained by Paterson in 55 of those 
that recovered. Of the 1)5 patients, 35 Tiave died since the operation, 

1 died from recurrerure seven years and 2 five years later, but it is 
interestin^i; to note that all the other patients in whom recurrence ensued 
died within three years six months, so that if a patient remains free 
from recurrence for four or more years there would seem to be a strong 
probability of cure. Of the patients who died, 8 lived over three years 
after operation, and the average duration of life in cases where recurrence 
took place was just over two years. Of the patients who are appar- 
ently cured, 1 is alive and well fourteen years, 1 seven years six months, 

2 six years, 1 five years, 2 four years, 5 over three years, and 3 over two 
years subsecpient to operation, and 1 was living four years six months 
aft(‘r operation, but recurrence was feared. Thus, nearly 14 per cent, 
of the patients who recovered from operation would seem to be cured 
or to have a reasonable prospect of remaining free from recurrence. 

After a careful analysis of all the cases operated on I cannot help 
feeling that far too gloomy a view is taken of cancer of the stomach, for 
if the disease be caught early and a wide excision performed, care being 
taken to remove the lymphatic area of the stomach with the glands 
along the lesser curvature, results even better than those I have just 
mentioned will be obtained. Our great hope of success, I venture to 
state at the risk of being accused of reiteration, lies in early and com- 
plete removal. 

Gastrostomy, by which an artificial opening is made in the 
stomach, through which a patient may be fed when for various reasons 
food cannot be taken in the ordinary way, was first suggested by Egeberg 
in 1837, but was first carried out by Sedillot in 1849. In 1875 Sydney 
Jones performed the operation and the patient survived sixteen days, 
but Verneuil, in 1876, had a patient to survive for sixteen months. 

Survival after gastrostomy for cancer of the esophagus does not 
often exceed a few months. After the operation for simple stenosis life 
may, however, be prolonged for years; one of my patients is living seven 
years later, and I have heard of one surviving for ten years, all the food 
being taken through the artificial opening. 

Indications. — (1) Cancer of eso])hagus or pharynx, causing obstruc- 
tion to swallowing of food. (2) i^imple stenosis of pharynx or esophagus, 
which cannot be kept patent by bougies. (3) Cancer of cardiac end of 
stomach, obstructing tlic entrance of food into the stomach. (4) It has 
been suggested as a palliative procedure in extensive cancer within the 
mouth or pharynx, in which, although swallowing of food is possible, 
it can only be accom|)lished with great pain. 

The operation is most useful, but was for long held in disrepute for 
two reasons: First, from the custom of delaying gastrostomy until the 
patient was in the last stage of exhaustion, when naturally the mor- 
tality was very great; secondly, when a direct opening into the stomach 
used to be made, leakage of the stomach contents with consequent 
irritation of the skin around the fistula made the remainder of life, in 
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case of survival, so miserable that it was thought to be scarcely worth 
while to recommeiul it. With improved technic, however, the operation 
is rendered both safe and efficient. 

Operation. — Tlie operation I am accustomeil to perform is very 
simple and only occupies a few minutes; if neetiful it can be done under 
local anesthesia.^ It is a modification of the Ssabanajew-Franck 
operation and has given me 23 recoveries out of 24 operations. 

A vertical incision of about I J inches is made over the outer third 
of the left rectus abdominis, commencing J inch l)elow the costal margin; 
the fibers of the rectus are separated, but not diviiled, and the posterior 
part of the rectus sheath and the peritoneum are divided together, 
the opening being 1 inch in length. A portion of the cardiac end of the 
stomach is then brought up through the wound and held forward by an 







Fia. 489. — Gastro.htomy. FuANrK’M Method, Fig. 490. — Gartkostomy. FitANrK’» Method, 
Modified hy .Mayo Hohson. .Modified hy Mayo Uohson. 

assistant until four sutures are in.serted into the l)ase of the cone by 
means of a curved intestinal needle, .so as to fix the visceral peritoneum 
of the stomach to the edges of the parietal peritoneum. A transverse 
incision of i inch is then made through the skin 1 inch above the upper 
end of the first cut, and by means of a blunt instrument, such as the 
handle of a scalpel, the skin is undermined so as to connect the two 
openings l)eneath the bridge of skin and subcutaneous ti.ssue. A closed 
pair of pre.ssure forceps is introduced through the upper inci.sion, as far 
as the projecting part of the stomach, and gra.sps the apex of the gastric 
cone, which is drawn l^eyond the surface of the second opening, where 
it is retained by means of two harelip pins. It should just fill the open- 
ing and should require no sutures. The lower opening is now closed by 
two or three silkworm-gut sutures or by a continuous stitch, and the 
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edges are dried and covered with collodion and gauze. The stomach 
is opened at once by a tenotomy knife introduced between the pins. 
After opening the stomach a soft catheter (Nos. 8 to 12) is inserted, to 
which a piece of rubber tubing is fixed, and by means of a funnel the 
patient (;an be fed on the table with warm milk and egg, or whatever 
licpiid may be thought desirable. The catheter may be left in position 
for a few days, after which it is easy to insert it whenever a meal is 
required. 

E, J. Semis Method /-* — The stomach being exposed, an incision 
about 1 inch in length is made into its cavity as nearthecardia as possible, 
and midway between the greater and lesser curvatures. A tube equal 
to a No. 12 or 14 catheter is now introduced into the stomach and there 
fixed i)y a suture, which includes the cut edge of the stomach and the 
.side of the tube. In order to infold the tube in the stomach wall a 
purse-string suture is pa.ssed round the tube at a distance of \ inch from 



Figs. 491 and 492, — Gastrostomy. E. .T. Senn’s Method. 


it. The tube is pushed inward toward the stomach cavity while the 
suture is tied. A .second purse-string suture and then a third are passed 
and tied in the same manner. The result is that the tube lies in a 
funnel-sha]ied inverted portion of the anterior wall of the stomach and 
is there fixed by the sutures placed one above the other. The stomach 
is now fixeil to the anterior abdominal wall by a suture above and one 
below the tube, and the abdominal incision i.s closed in the usual manner. 
The advantage of this method over Franck’s or its modification lies in 
the fact that, as the portion of the anterior stomach wall used for the 
purpose of effecting valvular action is pushed inward instead of being 
dragged outward, a larger cavity is left for the reception of food, and 
the area of the gastric mucosa brought into contact with the food is, 
therefore, more extensive. I can recommend this method as at once 
easy, safe, and efficient. 

W itzeVs Method /^^ — An incision, parallel to the costal margin, is made 
until the rectus muscle is reached. The fibers of the muscle are split 
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vertically and the peritoiieiiin opened. The stomach is exposed and 
drawn out of the wound; a small incision is made into the stomach, a 
tube introduced, aiul fixed by a single catgut suture. The tube is then 
laid upon the stomach wall for a distance of 2 inches or rather more, 
and a gutter is made for it by raising up a fold on each side and stitching 
the folds over the tube. The stomach is fixcil to the abdominal wall 
by two or three sutures. Mikulicz and Helferich have shown that after 



Fio. 493. — Gastrostomy. Witzei/s Method. 


the lapse of a few months the oblique passage for the tube becomes 
a direct one, the inner orifice lying behind the ^uter. 

Kader's Method /'^ — The stomach is exposed through Fenger\s incis- 
ion, a cut is made into it , and a tube introd . ed and fixed by a single cat- 
gut stitch. Two parallel folds >f the .stomach are then raised up, one 
on each .side of the tube, and their summits are sutured by two or three 
Lembert .sutures above and the same number l)elow the tul)e. The 
sutures are cut short. Two similar parallel folds are again raised up 
and again stitched, and, if necessary, a third tier is added. A most 
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effirient valve is thus formed. The stomach is fixed by one or two 
sutures to the anterior alidominal wall. 



Fio. 494. — Gastrostomy. Kader’s Method. 

Pipages Method. — Depage*"*’ has devised another method of per- 
forming gastrostomy which is rather complicated and more difficult of 



Fig. 49r». — Gastrostomy. Kaher’s Method. 

performance, but apparently no more efficient than the operations 
just described. 

In all these methods a soft-rubber catheter, closed by a clip, should 
always be kept in the stomach, as the opening so readily contracts. 
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In a recent case I have efficiently kept the opening; patent l>y a short 
solid Indi!i-rul)l)cr plug similar to the form employed for keeping open 
a sinus in the antrum. 

Ill advocating the earlier and more frequent performance of the 
operation of gastrostomy in cases of dysphagia incapable of relief by 
ordinary means, I feel that I can do so as the result of ample experience 
of its beneficial results. 

Jejunostomy. — Jejunostomy is an operation occasionally called 
for as a means of giving relief and prolonging life in patients suffering 
from advanced ilisease of the stomach, where on exploration it is dis- 
covereil to be impracticable to perform gastrectomy, gastrostomv, or 
gastro-enterostomy. The indications for the operation are: 1. Exten- 
sive cancer of the stomach too advanced for gastrectomy, and in which 




Fig. Wj.— Jfji nortomt by a MoniFirATio.v Fio. 497.— Second Stage ok the Opekation 

OK \\ ITZEL M UpKKATION FOK (jAHTKOHTOMT BIIOWN IN I’ lG 490 

(tiKST Stage). 


no healthy spot of sufficient size on the stomach wall can be found for 
the purpo.se of gastrostomy or gastro-enterostomy. 2. (ierieral cica- 
tricial contraction of the stomach, simple in character and due to the 
swallowing of caustic fluid, in which the stomach has been so far 
damaged that it no longer perform.s its functions or even allows the 
proper passage onward of food. 3. In very extensive gastric ulceration 
^dth deformity f)f the stomach, as in hour-glass contraction, where it is 
impracticable to perform any of the ordinary operations with prob- 
ability of success. 

It has also been suggested in pronounced hyperchlorhydria in 
preference to gastro-enterostomy in order to avoid peptic ulcer of the 
jejunum; but as the latter is extremely rare and practically only asso- 
ciated with anterior gastro-enterostomy, a method that is being replaced 
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by the posterior operation, I do not think surgeons generally will be 
likely to endorse Neumann’s suggestion. 

Modes of Operation. — For any operation to be a success the bowel 
must be so placed that it will serve the two purposes: 

(1) To permit the passage onward of the bile and pancreatic fluid 
poured into the intestine above the artificial fistula. (2) To allow of 
food being introduced through the fistula without fear of regurgitation, 
either of the food or of the intestinal contents. 

The operations now used are: (1) A modification of WitzeVs method 
of gastrostomy, in which a No. 12 rubber catheter is stitched into an 
opening in the jejunum and afterward the catheter is buried in a groove 
in the bowel for a distance of about 2 inches, the line of suture being 
fixed to the abdominal wall (see Figs. 496 and 497). 



Fii;. 498. — Jejunostomy by Maydl’s Method. 

(2) MaiidVs method of dividing the jejunum, implanting the prox- 
imal cut end into the distal portion a few inches from the original line 
of section, the open end of this section being fixed to the skin (Fig. 498). 

(3) Maijo Robson s Method . — It consists in taking a loop of the 
beginning of the jejunum just sufficiently long to reach the surface 
without tension; the two arms of the loop are short-circuited about 3 
or 4 inches from the surface, the short-circuiting being done either by 
means of sutures around a decalcified bone-bobbin or by sutures alone: 
personally I prefer the former. A small incision is then made into the 
top of the loop just large enough to admit a No. 12 soft-rubber catheter, 
which is inserted and passed for 3 inches down the distal arm of the loop; 
this is fixed to the margin of the incision in the gut by a silk or Pagen- 
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stecher's suture, and the entrance of the tube into tlie bowel is further 
guarded by two purse-string sutures, one over the other. The top of the 

loop is fixeil to tlie skin by one or two 
stitches and the wound closed. The 
patient can then be fed at once with 
some peptonized milk and brandy. The 
whole operation can be done in from 
fifteen to twenty minutes and with very 
little visceral exposure. 

Should the patient be too ill to bear 
the little extra time occupied by the 
short-circuiting, the tube may be inserted 
as directed and surrounded by two or 
three purse-string sutures, a proceeding 
which can be accomplished in a few 
minutes. In this case the loop of bowel 
must not be brought to the skin, but 
had better be fixed by sutures to the 
peritoneal margin and the aponeurosis, 
in order to leave part of the lumen of 
the attached loop within the abdomen 
for the direct passage onward of the 
intestinal fluid with the bile and pan- 
creatic secretion. 

GASTRaESOPHAGOSTOMY. 

In certain cases of impermeal)le cicatricial stenosis of the lower end 
of the esophagus and in case of cancerous stenosis, whether involving 
the e.sophagus alone or the cardiac end of the stomach along with it, 
surgery has hitherto been impotent, so far as a radical operation is 
concerned, and such cases have been treated in the past by gastrostomy. 
Now that the pneumatic cham!>er has become a more practical)le help 
to the surgeon, I think we may look forward to accomj)lishing in man 
what has been proved po.ssil)le in the lower animals. 

Sauerbruch*-^ has published the results of some of these experiments 
on dogs, which have fjeen carried out with complete success, although 
the first attempts made by Mikulicz led to skepticism as to the possi- 
bility of such operations. 

The conditions necessary to succe.ss appear to l)e perfect asepsis and 
accurate anastomosis, in which the Murphy button has played a part, 
but which might doubtless })C accomplished by simple suture or by 
the use of continuous sutures over a decalcified bonc-l)obbin. Sauer- 
bruch made a free application of LugoFs solution to the surface to be 
anastomosed, in order to secure rapid adhesion. 

Of 13 dogs on which the operation of gastro-esophagostomy was 
done, 10 recovered, while the remaining 3 died in consequence of com- 
plete hernia of the stomach into the thoracic cavity, due to faulty 
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suturing of the small conic prolapse to the esophageal opening in the 
diaphragm. Sauerbruch found in these experiments that the stomach 
could be readily applied to the upper third of the esophagus and that 
the lower half of this canal could be excluded by anastomosis. 

Partial resection of the esophagus was found to be a very difficult 
and unsatisfactory operation, on account of the inelasticity of the canal 
and its close attachment to surrounding structures, and of the con- 
sequent impossibility of bringing the divided ends together and of 
maintaining them in contact by sutures. It is not diCcult, however, 
after the stomach has been fixed to the upper part of the thoracic 
esophagus to resect the canal l)elow the seat of anastomosis and, finally, 
to invert the lower end into the cavity of the stomach and to cover it 
with a row of peritoneal sutures. The upper end of the divided esoph- 
agus is secured by a ligature. This operation was performed on 11 
dogs without a single fatal result. 

That such operations as are here described are practicable on man, 
Sauerbruch has convinced himself by experiments on the human 
cadaver. The stomach, he states, is sufficiently mobile, the esophagus 
can be readily separated from surrounding nerves and vessels, and 
sufficient exposure can be attained by a single incision in the fourth or 
fifth intercostal space. 

DILATATION OF THE STOMACH. 

Dilatation of the stomach may be acute or chronic. The acute 
condition constitutes a distinct disease and is treated in a separate 
chapter. 

Chronic dilatation may be obstructive or atonic. The obstructive 
form has already been referred to in the sections on Ulcer and Cancer. 

Atonic Dilatation of the Stomach. — The capacity of the 
stomach cannot be taken as a guide in estimating its dilatation. A 
moderate degree of dilatation is common among a certain class, such 
as the mill operatives of Yorkshire and Lancashire, who live so much 
on tea and farinaceous foods, or in those living on bulky farinaceous 
food, such as potatoes. Moderate dilatation is also commonly asso- 
ciated with chronic catarrh. 

It is, however, only in extreme atonic dilatation of the stomach 
that a surgical opinion is usually sought, and in such cases there is not 
infrequently some mechanical cause to account for the dilatation. The 
condition is due to a weakened state of the muscular coat of the stomach, 
so that there is deficient peristalsis and the contents are not pressed 
toward the pyloric canal sufficiently rapidly for the stomach to empty 
itself in normal time. In well-marked eases a succiission splash may 
be found in the morning before breakfast, and if the gastric contents 
be syphoned off, the remnants of fooil taken in the meal of the previous 
evening will be found, which, although digested, are retained simply 
from want of expulsive force. 

The disease is characterized by flatulency and a sense of oppression, 
with fulness at the epigastrium. Constipation is a marked symptom. 

VOL. Ill— 60 
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Owing to pressure upward on the heart, palpitation is often complained 
of. Thirst is increased and, as a rule, the appetite is j) 0 ()r. In ad- 
vanced cases vomiting may be present, in which case there will be 
emaciation that may become extreme. 

The myasthenic variety of dilatation may be dependent on — 
(a) degeneration of the muscular fibers, fatty or colloid; (b) want of 
nerve tone or })aresis of the gastric nerves; (c) actual organic disease of 
muscle, due to fibrosis. 

In some ca.ses the chief symptoms of atonic dilatation may be 
dependent on the size of the stomach. For instance, Hamberger*'^” 
mentions an extreme case in which the stomach held 70 pints of fluid. 

Treatment. — Atonic dilatation not depeiulent on any mechanical 
obstruction at the outlet is, as a rule, first a subject for general and 



Fig. 500. — Gastroplication. (Moynihan.) 


medical treatment, and it is only in very exceptional cases w^hore, after 
failure of careful dieting combined with elec^trical treatment and lavage, 
when the nutrition of the patient and the general health are impaired, 
that surgical treatment is either desirable or advantageous. 

In such ca.ses, however, where medical treatment has failed, surgical 
treatment must be considered and, as a rule, gastro-enterostomy will 
be the operation of choice, for by securing there ugh evacuation of the 
stomach at regular intervals and preventing gastric stasis the functions 
of the stomach may be completely restored by a further perseverance 
with medical and general treatment. 

Gastroplication. — In some cases gastroplication may be worth 
considering, as it is neither difficult nor attended with serious risk. 
Bircher reported 3 cases in 1890, and Weir, of New York, published 
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a paper on the subject in 1892. In 1900 I was able to collect from all 
sources 28 cases.*'*” 

Personally, I have only performed the operation on two occasions 
and I do not think that I shall be likely to repeat it, as although in one 
of my patients, a man of thirty-five, in which it was used to supplement 
a Hahn's operation, it was followed by complete recovery and the 
patient was well when heard of two years later; yet in another patient, 
a woman of fifty-six, on whom 1 performed the operation, I had sub- 
sequently to do a posterior jastro-enterostomy, which was followed by 
complete restoration to health. 

Moynihan published the description of an operation for gastroplica- 
tion in the Ijancet for 1898, which the appended figures (Fig. 500) serve 
to illustrate, and should the operation have to be done this method 
seems superior to any other that has been described. 

Acute Dilatation of the Stomach. — Although acute dilatation 
of the stomach is said to l)e a rare condition, the fact that so many cases 
have been reported since Hilton Fagge***“ first drew attention to it, shows 
that it is far from uncommon; an<l seeing that it is frequently speedily 
fatal from symptoms of heart failure with almost complete suppression 
of urine, there have been doubtless very many deaths from this disease 
which have been wrongly attributed to other causes. 

My reason for making this statement is because a number of the 
reported cases have only been recognized as acute dilatation when it 
was too late to remedy the condition, but also from the fact that in 
several cases that have (!ome under my own notice no diagnosis had been 
arrived at l)efore 1 suggested the passage of a stomach-tube, and that 
in 4 cases seen sufficiently early gastric lavage was the means of saving 
life. 

When I was on the acting staff of the Leeds Infirmary 7 cases came 
under notice within a comparatively short time: 1 case, a man of 
fifty-five, was admitted under the care of a colleague as acute intestinal 
obstruction, and the stomach was opened and drained without affording 
relief. At autopsy nothing was found to account for the dilatation. 
One occurred in a woman of twenty-six, a month after excision of the 
hip, and death occurred on the fourth day. The only apparent cause 
was the eating of an apple, which was followed by uncontrollable vomit- 
ing, and at the post-mortem examination, beyond dilatation of the 
stomacli and duodenum, nothing was found to account for the condition. 
One occurred in a patient suffering from ulcerativ? endocarditis, and at 
the post-mortem examination nothing was found in the gastro-intestinal 
tract to account for the dilatation. One case had had a choledochotomy 
performed ten days before and the wound had healed by first intention, 
when suddenly, without apparent cause, she began to vomit, the 
abdomen rapidly distended, the urine Wiis suppressed, and death from 
collapse occurred within two days. Unfortunately I was away at the 
time, so that I had not the opportunity of putting into practice what 
brought about recovery in other cases. A woman of thirty-five, on 
whom I had performed cholecystotomy a week previously and who had 
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progressed most satisfactorily, was suddenly seized on the eighth day 
with epigastric pain followecl by vomiting, whicli soon failed to empty 
the stomach, so that the stomach not only filled the upper abdomen, 
but extendetl well below the umbilicus, and by pressure on the heart 
and lungs led to great shock, rapid breathing, and a (piick pulse. The 
face was livid and pinched, the temperature subnormal, and the urine 
almost suppressed. The passage of a stomach-tube gave exit to a 
quantity of gas and several pints of brownish fluid. Under repeated 
gastric lavage for two days and rectal feeding recovery was rapid and 
complete. Another case, a woman of twenty-nine, on whom I had 
performed hysterectomy for myoma, progressed satisfactorily without 
a single drawback for a fortnight, when .she ate a raw ap])lc and was 
suddenly seized with vomiting and almost total suppre.ssion of urine. 
Within thirty-six hours the stomach was down to the pubes and death 
appeared to be impending from collapse. Gastric lavage with rectal 
feeding and the administration of strychnin subcutaneously was fol- 
lowed by complete recovery within a week. 

Thomson'** collected 44 cases, including 5 in which he had 
performed the autopsy. In 12 of the cases acute dilatation followed 
on surgical operations, but in all these ca.ses the operation had pro- 
gressed favorably until the gastric complication supervened. Riedel has 
reported 2 ca.ses of acute dilatation following operations on the gall- 
bladder which recovered, and M idler 5 ca.ses, of which 2 recovered. 

Neck*^- has collected 64 ca.^'es, which 44 came to autop.sy, 47 died 
from a few hours to thirteen days after the beginning of acute symptoms, 
17 recovered: none of these were submitted to .secondary operations. 

Etiology. — In the great majority of cases no apparent cause has 
been found at autop.sy to account for the condition, even when the 
dilatation followed on operation, as in nearly all the reportoil ca.scs the 
surgical cour.se had l)cen favorable before the gastric complication 
supervened, and in many cases no injury, either operative or accidental, 
preceded the attack. In 2 ca,scs within my experience the eating of a 
raw apple was the apparent cau.se. arid in 5 of Thom.son’s cases indis- 
cretion in diet appeared to be the exciting cau.se. 

Torsion of the stomach given as an explanation of a ca.se by Wies- 
inger*-*-^ comes under another category (see Gastricr Volvulus), but that 
mechanical difficulties may .sometimes be the exciting cause a case of 
my own would .seem to prove, there being found at autop.sy a well- 
marked band of adhesions stretching between the pylorus and 
gall-bladder. The occurrence of .several ca.se.s after an abdominal 
injury has given rise to the suspicion that an injury to the solar plexus 
might be the cau.se, but on post-mortem examination the great ganglia 
appeared to be normal.'*^ 

Other mechanical explanations have been given — pressure of the 
distended stomach on the third part of the duodenum (Box and Wallace) ; 
pre.ssure of the superior mc.senteric vessels on the duodenum which they 
cross transversely (Albrecht) ; spasm of the pylorus (Pepper and Stengel)- 
Fagge considered the cause to be excessive secretion in the stomach, and 
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this was supported by Henry Morris, who termed the condition gastro- 
succorrhea. 

The true explanation seems to be, first, a paralysis of the stomach 
which leads to overdistention with gas- and excessive secretion, that in 
its turn leads to kinking at the pylorus or at the duodenojejunal 
flexure. The appearance post-mortem is shown in Fig. 501. 

Ihe stomach is enormously distended and sharply bent on itself in 
the shape of a large U, which occupies the greater part of the abdominal 
cavity. The walls of the stomach are usually thin and the mucous 
meml)rane shows various stages of congestion with areas of hemorrhage 
and superficial necrosis with hemorrhagic infarcts. In nearly all cases 



Fig. oUl . -.\cute Dilatation ok tiik Stomach Comim-icatinq Pneumonia and Pleurisy. 

^Campbell Tlionison.) 


the duodenum up to the mesentery participates in the dilatation, and 
in 1 case at least the upper part of the jejunum was also distended. 
The small intestines are usually empty and pushed down into the pelvis. 
The pylorus is usually dilated and there are no signs of peritonitis. 

Symptoms. — A sudden onset with speedy development of acute 
symptoms characterizes the disease and only occasionally have dis- 
comfort after food or pain preceded the acute stage. 

Acute pain, followed by vomiting which gives no relief, characterizes 
the disease from beginning to end, but ixs soon as the distention becomes 
marked the upward pressure leads to respiratory and circulatory dis- 
turbances, quick breathing, lividity, rapid, feeble pulse, agonized 
expression of countenance, and great restlessness. The pulse and tem- 


950 


SITRGKKY OF THE STOMACH. 


perature become paradoxic, the latter falling and the former rising. 
On examining the abdomen it is seen to be enormously dilated, especially 
in the upper part, and the breathing is altogether costal. Extensive 
resonance is found on percussion and a succussion splash can usually 
be obtained. \’isible peristalsis has been absent in all the cases 1 have 
seen and has seldom been observed. Thirst is unquenchable and 
drinking increases the distress. The urine, at first scanty, in the later 
stages is suppressed. In 1 case related by Hroadbent tetany was 
present. On emptying the stomach it rapidly refills, so that the process 
may have to be repeated over and over again; in 1 case of Broadbent’s 
8 pints were removed, but the stomach speedily attained its former 
volume. 

Acute Postoperative Dilatation of the Stomach.— It seems 
not improbable that some of the cases of ileus after abdominal oper- 
ations may be caused l)y acute dilatation of the stomach, which, when 
once initiated, tends to persist and get worse, owing to the disteniicd 
stomach dragging on and kinking the duodenum, thus leading to 
shock by pressure on the heart, without there being any signs of sepsis. 
Hence, in all cases of ileus after operation the use of the stomach-tube 
should not be neglected. 

Attention has been specially drawn by Muller'-^"* to dilatation of the 
stomach following upon abdominal operations. In sonic of these 
cases the gastric distention is only a part of a general involvement of the 
intestinal canal due to peritonitis. The septic condition induces 
a pare.sis of the bowel walls and distention of the gut rapidly follows. 
In other cases, and it is these to which il idler draws particular attention, 
the dilatation of the stomach is due to pressure upon the duodenum by 
the superior me.senteric artery. When a large ovarian cyst or fibroid 
tumor of the uterus is removed the intestines, comjiressed for many 
months or years to the upper part of the alxlomen, sink down into the 
pelvis, and so drag upon the superior mesenteric artery as to compress 
the duodenum in the manner already described. 

In all abdominal ca.ses where vomiting is severe or long continued, 
w^ashing out of the stomach should be adopted. A single washing 
almost always suffices to relieve the patient and to check the vomiting, 
but in some few cases a daily (or oftener) lavage for two. three, or four 
days may be desiral)le. In all abdominal cases in which vomiting is 
a symptom threatening to persist, an examination of the abdomen, 
with the object of discovering any dilatation of the stomach, is desirable. 

Treatment. — Although in the great majority of reported cases the 
issue has been fatal, I feel confident that if the cases were seen in time 
and heroically treated recovery would be probable in nearly all. The 
cases I have treated personally seem to me to demonstrate this. 

Lavage of the stomach repeated as often as necessary should be 
carried out as soon as the condition is recognized, and if the hyper- 
secretion tends to continue I should have no hesitation in advising 
gastrojejunostomy, a method I first suggested in 1900. The admin- 
istration of strychnin subcutaneously assists the heart and seems to me 
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to be of benefit. All food should be withheld and rectal alimentation 
adopted. Opening and draining the stomach externally has always 
been attended with fatal results and should only be adopted as a last 
resort. The knee-elbow position recommended by Zade has in some 
cases given relief and is always worth trying. In 1 case rolling a patient 
over on to the face brought about relief. 

SIMPLE TUMORS OF THE STOMACH. 

Benign tumors of the stomach are rare, and unless they invade the 
orifices may produce no symptoms, though when ulcerating they may 
simulate malignant disease. 

Adenoma. — Simple glandular tumors of the stomach may be single 
or multiple, and they are specially liable to form polypi. They may be 
found in any part of the stomach, but are not infrequently found to 
occur at the pyloric end, where they 
may give rise to pyloric obstruction 
and dilatation of the stomach. 

In a case of my own a sessile aden- 
oma gave rise to pyloric obstruction 
with gastric dilatation, which was 
cured by removal of the growth, the 
longitudinal incision being afterward 
stitched up transversely, as in the 
ordinary operation of pyloroplasty. 

In another case under the care of a 
colleague a pedunculated adenoma 
the .size of a cherry, acting like a 
ball-valve, produced similar symp- 
toms, which were cured by its re- 
moval. When the tumor is large it 
may form a freely movable epigastric tumor, as in a case reported by 
Sutton and in another report etl by Hiiuls. 

The symptoms may resemble those of cancer by inducing coffee- 
ground vomiting and wasting. 

Adenoma may pass on into carcinoma or be associated with it, as 
in a specimen now in the Leeds Museum. 

Ebstein collected 24 cases of mucous polypi, 15 in men and S in 
women, in I the sex not being mentioned. He states that the frequency 
of these tumors increases after forty years of age; in one-half the tumors 
were solitary, in the rest multiple, even up to 200 in number. The 
mucous membrane over them may be smooth or villous. 

Treatment. — When adenoma is polypoid, it should be removed and 
the pedicle ligatured. If it forms a sessile tumor it should be freely 
excised and the healthy edges of mucous membrane brought together 
by suture. 

If the pylorus be invaded by a sessile adenoma the growth should 
be freely excised and a gastro-enterostomy performed, but if the deeper 



Fiu. 502. — Adenoma Removed fbom 
Stomach. (Hinds' case.) 
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layers of the stomach wall are invaded, pylorectomy or partial gas- 
trectomy shoulil be performeil. 

Lymphadenoma. — This is a rare form of tumor characterized I)y the 
appearance of multiple polypoid projections into the cavity of the 
stomach, as shown in Fig. otKb 

Pitt*-*'* stated that he liad only been able to find 17 cases recorded 
in literature. 

The neoplasm usually arises in the mucous membrane or in the 

submucosa, but it may arise in the serous coat of the stomach. In the 

special case reported by Pitt the disease was evidently malignant and 

had invaded other viscera. In a 

case reporteil i)y Normans*-*'* symp- 

toms were absent, although the 
mucous membrane of the stomach 
was everywhere covered by dendri- 
form projections and wart -like 
growths. The projections may 
ulcerate and give ri.se to .severe 
hematemesis. In the cases re- 
corded by (’ornil and Panvier'*^ 
the tumor formed in the deep 
muco.sa or in the submucosa and 
.sent prolongations into the outer 
coats of the stomach. The condi- 
tion is practically only of patho- 
logic interest. 

Myoma. — Tumors resembling 
uterine myomata histologically 
may spring from the inu.scular 
coat of the stomach and pu.sli the 
mucous membrane Ijefore them, 
projecting into the stomach as 
.se.s.sile or y)olypoitl tumors or, pre.ss- 
ing toward the .serous surface, they 
may project into the abdomen and 
Fio. 50.3.— LTMPnAnENOMA OP THB Stomach, foriii iminen.se tumoi’s, as in \ on 
(¥TomDUeases^ji^^^^,^.Mayonobson ciise, in whicli a tiimor 

weighing 51 kilograms was re- 
moved successfully from the anterior wall of the stomach, *“* and in 
Von Ei.selsberg's ca.se, in which a fibromyoma the size of a mairs head 
was .succe.s.sfully removed from the greater curvature of the .stomach. 

Of 19 ca.scs reported, 11 were external, G internal, and in 2 details 
are not given. If occurring near the pylorus, obstruction may be 
produced, as in Herhold's*" case, or they may ulcerate and give rise 
to hematemesis. 

The treatment of these tumors is removal, and as they are benign it 
is unnecessary to take away more of the wall of the stomach than 
necessary for removal of the tumor. 
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Lipoma. — Lipomata in the stomach wall are extremely rare. 
They may arise from the submucous tissue and project into the cavity 
of the stomach, or from the subserous coat and project into the peri- 
toneal cavity. In Virchow's work (Die Krankhaft. (leschwulsie) is 
fifijured a lipoma arising' in the submucous tissues near the pylorus. If 
diaf^nosed, these tumors can be readily removed by enucleation, 

A case of lipomyoma has been reported by Kunze,“- who removed 
it. A diagnosis of a mesenteric tumor had been made. 

Cysts. — Small cysts from obstruction of gland ducts are not un- 
common. Iluysch“** described a gastric dermoid cyst containing hair. 
Engel Reimers described a multilocular lymphangioma of the stomach 
wall occurring beneath a chronic gastric ulcer of the lesser curvature 
(ibid). All)ers mentions a cyst 2\ inches long on the lesser curvature 
of the stomach in a child. Ziegler performed laparotomy for a cyst of 
the stomach following injury; it formed a tumor, for which the operation 
was undertaken, and after emj)tying the cyst it did not refill. Jonathan 
Hutchinson'*^ descril)ed a cystic tumor, the size and shape of a walnut, 
situated near the pylorus between the muscular and mucous coats. 
Anderson* *•* described multiple cysts of the stomach and intestines which 
he believed originated from inclusion or embryonal rests after the 
manner of dermoids. Read**® descril)ed a case of a man of sixty-two, 
who died after an illness of five weeks, and at autopsy a cyst was found 
completely encircling the stomach. It contained clear fluid and a fatty 
substance with black streaks of extravasated blood. 

PHLEGMONOUS GASTRITIS. 

Synonyms. — Submucous gastritis: Suppurative gastritis; Phlegmon 
ventriculi; Gastritis phlegmonosa; Linitis plastici et suppurativa; 
Gastrite interstitielle suppurative. 

Definition. — An acute infective inflammation of the stomach wall 
with suppuration starting in the submucous and at times passing into 
the mus(!ular, mucous, and serous coats. It may be circumscribed or 
diffuse. In the former there may be a single abscess of the stomach 
wall; in the latter are numerous foci of suppuration. The first descrip- 
tion of the condition was given by P. Bevel in 1656. Of 50 cases 
tabulated by Jacoby, 30 were of the diffuse and 19 of the circumscribed 
varieties. 

It may occur at any age, the youngest recorded case was aged eleven, 
the oldest seventy-six. Glax’s*^” table shows that age has no influence, 
for of 34 cases, 9 occurred between twenty and thirty years of age and 
7 between seventy and seventy-six. 

Though ulcer is more frequent in women, phlegmonous gastritis is 
more frequent in men, in the proportion of 4 to 1. 

Etiology. — In the primary form the direct cause is bacterial 
invasion by pyogenic organisms that find entry through lesions in the 
superficial epithelium; thus, ulcer, cancer, and traumatism may be 
predisposing causes. Ziegler*^® found streptococci partly free in the 
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tissues and partly in the protoplasms of the cells. In other cases 
streptococci liave also been found in the e.xudate. In the secondary 
form are found metastatic deposits of the orjianisms causing? the funda- 
mental disease, for instance, in puerperal fever, typhoid, pyemia, or 
smallpox. 

Symptoms. — The symptoms are those of an intensely acute 
gastritis with profound general disturbance and a rapidly fatal ter- 
mination. Sudden onset, severe ej)igastric pain, marked epigastric 
tenderness, incessant vomiting, faintness, and collapse being the 
prominent symptoms. 

The temperature is variable, though usually high, and the pulse is 
rapid and of poor quality. Peritonitis though often present may be 
absent or may not occur until late, as in some cases the serous coat 
escapes. In some cases the end occurs in coma, in others the faculties 
are clear until death. 

In the circumscribed form the disease, though usually starting 
acutely, may pursue a more prolonged course and a palpable swelling 
may form. The abscess may also burst into the stomach and be 
vomited, or into the peritoneum and cause violent general peritonitis. 
If it burst into the stomach recovery is possible, ami there are in the 
museum at Krlangen two specimens suggestive of this. 

The clinical course may be prolonged for many weeks, the patient 
being in constant pain, with vomiting and inability to take food, death 
ultimately taking place from exhaustion. (See ^‘The Surgery of the 
Stomach,’' by Mayo Robson and Moynihan.*’* for a resume of all the 
cases of phlegmonous gastritis that had been recorded uj) to the date 
of publication, 85 in number.) 

Pathology. — In the diffuse form the whole stomach or only a 
limited portion may be affected, the pyloric end being the most com- 
n)on site. 

Ulcer, cancer, or ulcus carcinomatosum may be present, but what- 
ever be the predisposing cause, the affected area is actitely inflamed and 
infiltrated with pus, which may have collected here and there into small 
abscesses in the submucous coat. In the later stages the submucous 
coat may have disappeared and been replaced l)y semiliquid pus with 
areas of necrotic mucous membrane over it. The serous coat fre(]uently 
escapes, though in some cases there is well-marked visceral peritonitis 
over the affected area. Abscesses or areas of infiltration may also be 
found in the muscular coats. 

In the circumscribed form an abscess from the size of a walnut up to 
that of a large orange may be found in the submucosa. It may be 
bulging internally and externally and involving the serous or mucous 
coats. 

Treatment. — Under the existing difficulties of diagnosis, the 
treatment both of the diffuse and circumscribed forms can be only 
symptomatic. 

If phlegmonous gastritis can be diagnosed, surgical treatment is 
advisable, especially in the circumscribed form, in which the indications 
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are quite clear; viz. to open the abdomen, search for, and open and 
drain the abscess. 

I have operated on a case in which an abscess had burst into the 
stomach ancl where complete recovery resulted after posterior gastro- 
enterostomy. Several similar cases have been reported.'”'^’ 

Though it is impossible positiveh^ to state that the reported cases 
were really primary gastric abscesses, it is probable that some of them 
were such, as J)ittrich has found cicatrices in the submucosa pointing 
to the possibility of healing after the spontaneous evacuation of cir- 
cumscribed gastric suppurations. 

PRIMARY GASTRIC ANTHRAX- 

Though infection of the stomach by anthrax might reasonably be 
expected to occur occasionally, so far as I can discover the condition is 
an extremely rare one, a case reported in the Medical Press, 1904, p. 199, 
being the only one I can find recorded. (See \'ol. I., p. 503.) 

INFECTIVE GRANULOMATA AFFECTING THE STOMACH. 

Among the infective diseases must be considered tuberculosis, 
syphilis, typhoid, and glanders. 

Tuberculosis. — The normal stomach is not a favorable nidus for 
the development of tubercle, though the occasional occurrence of large 
and small tuberculous foci in the stomachs of both children and adults 
shows that the gastric walls may be successfully attacked by the liacilli 
in some exceptional cases. Orth fed rabbits with tubercle bacilli, but 
although he obtained intestinal tuberculosis seven times, on only one 
occasion did he succeed in infecting the stomach. 

It may occur in two forms: (1) miliary tuberculosis, affecting the 
serous coats, a common condition in tuberculous peritonitis: (2) tuber- 
culous ulceration of the mucous membrane, an extremely rare disease. 

Letullc in 108 autopsies of phthisical patients found tuberculosis of 
the stomach only once, and in that case there were ten submucous 
nodules the size of peas, containing giant -cells and tubercle bacilli. 

Petruschky claims to have proved by the effect of tuberculin that 
chronic gastric ulcers are generally tuberculous, but clinical experience 
does not support the view. 

The symptoms are variable, at times being absent, at others 
associated with pain after food, vomiting, and hemat emesis. 

In 1 case that came under my care a tuberculous ulcer of the pylorus 
and another of the duodenum produced strictures followed by dilatation 
of the stomach. The disease of the stomach was associated with 
enlargement of the lymph-glands and with general tuberculosis of the 
peritoneum. 

Gastric tuberculosis is generally rather of pathologic than clinical 
interest, and is usually only discovered after death from other tuber- 
culous affections. 
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Primary tuberculosis of the stomach may simulate cancer, as is well 
illustrateil in a case reportcil by The author is of opinion that 

the stomach lesion was the primary one in this case, and he establishes 
his proposition by a process of exclusion. 

Syphilis of the Stomach. — Syphilis of the stomach may occur 
in the form of gumma or ulcer, the former when exaggerated may cause 
a tumor resembling cancer, and the latter when extending may lead to 
hematemesis or perforation, and when healing may cause stricture or 
other ileformity. 

From a surgical point of view the subject is of considerable impor- 
tance, as surgical treatment, either gastrectomy or gastro-enterostomy, 
might be undertaken for a syphilitic tumor under the idea tliat cancer 
was being dealt with, whereas if a correct diagnosis had l)een made the 
disease would have yielded to medical treatment alone. On tlie other 
hand, it is im])ortant to bear in mind that medical treatment may l)e 
carried so far in a doubtful case as to render radical surgical treatment 
impossible, should the disea.se prove to l)e cancer. 

The le.sson to be learned is that a careful history .should always be 
obtained in every ca.se of tumor or chronic ulcer of the stomach, and if 
u liLstory of syphilis is obtained, a fair trial of specific treatment should 
be given, but not continued too long if good results are not soon obtained. 

Flexner’'*’ could only find 14 reliable ca.ses of syphilis of the stomach, 
but many other single cases have been recorded. 

Dieulafoy says that it is not so common as generally supposed, and 
that as the symptoms differ in no way from those of simple ulcer, a 
careful history should l)c .sought in every ca.se. In 1808 he”” published 
a case of ulcer of the stomach yielding to biniodid of mercury after all 
other treatment had failed. 

Keser,*-’® Dubec,'^’ Kinhorn/'*** have each reported one or more cases 
presenting .symptoms of ulcer and cured by specific treatment. 

Fenwick'*’’' remarks that 10 per cent, of a series of chronic ulcers of the 
stomach gave a history of .syphilis, but he thinks that in only 5 per cent, 
was there a causal relation.ship. Chiari examined the stomach in 243 
autopsie.s of undoubted syphilis. 145 hereditary and 98 acquired. In 
only 3 ca.ses could he find direct evidence of gastric syphilis, which goes 
to prove that .syphilis of the stomach is a rare di.sea.se. 

Lymphadenoma. — Very few ca.ses of lyrnphadenoma of tlie stomach 
have been recorded. In tho.se reported by Fornil and Ranvier the 
tumor.*? formed in the deep muco.sa or submucosa and sent prolongations 
into the outer coats. 

Glanders. — Only 1 ca.se is on record as having occurred in the 
human stomach. The tendency .seems to be toward ulceration by 
invasion of the mucous surface from below. 

Typhoid . — Typhoid ulceration of the stomach appears to be a rare 
disease, though it may occasionally occur, giving rise to pain after food 
and sometimes leading to hematemesis. It has been observed several 
times in the esophagus, giving rise to dysphagia and to subsequent 
contraction, leading to stricture. 
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PLASTIC LINITIS (CIRRHOSIS OF STOMACH). 

The term plastic linitis has been used somewhat indefinitely to 
indicate a chronic induration and thickening of the walls of the stomach 
with a marked diminution of the gastric cavity. It is an extremely 
rare condition that would be seldom described if all cases of diffuse 
sarcoma or carcinoma of the stomach walls could be excluded. 

In true i)lastic linitis there is no evidence of new growth, the thick- 
ening being due to hypertrophy of the mus(;ular coat and infiltration of 
the wall of the stomach with inflammatory exudation, which in places 
has been converted into fibrous tissue. Almost similar appearance may 
be produced by cancer, as in the so-called “leather-bottle stomach,'’ of 
wliich a photograph from the Royal (Allege of Surgeons' Museum 
furnishes a good example. (See chapter on Cancer.) Einhorn,*®^ 
Osier,’"' Hemmeter,’"^ Leith,’"" Clifford Allbutt, and others recognize 
the condition and report cases. John G. Sheldon reports fully’®" a 
characteristic case treated successfully l)y gastro-enterostomy and fur- 
nished abstracts of 10 cases. 

“ I am of the opinion, however, that a benign diffuse cirrhosis of the 
stomach, though a rare condition, does occur. Of course it is possible 
that a carcinomatous process may develop in a stomach already the 
seat of chronic; cirrhotic changes; but it is improbable that such a case 
has been recorded” (Sheldon). 

The symptoms are those of chronic gastric irritation associated with 
epigastric pain, tenderness, and vomiting. Emaciation occurs as the 
result of inability to take or retain food. A hard tumor in the epigas- 
trium extending under the left costal margin is suggestive of carcinoma, 
though the tenderness of the epigastrium and the rigidity of the recti 
point to inflammation rather than growth. 

lOven in the absence of new growth, free HCl may not be found, as 
in Roux’s case. Owing to the presence of perigastritis, numerous 
adhesions may l)e found. 

Treatment. — Medical treatment in the shape of careful dieting, 
rest, and sedatives will have u.sually been tried V)efore the surgeon sees 
the case. In plastic linitis surgical treatment is called for. 

If there is reason to Ixdieve that cancer or sarcoma are not causing 
the trouble, a well-planned gastro-enterostomy. as in Roux's case, 
offers a good chance of relief or cure. 

If, however, there is a suspicion of the disease being malignant, 
complete gastrectomy is advisable, especially if the organ is found to be 
free from complex adhesions, and the lower end of the esophagus can 
be dragged down sufficiently to render approximation of the duodenum 
or jejunum possible. 

If the patient's condition or the condition of the parts renders either 
gastro-enterostomy or gastrectomy impracticable, the operation of 
jejunostomy as described on p. 942 will enable the patient to be fed 
artificially, and by giving rest to the stomach may so far alleviate the 
symptoms of irritation as to enable food to be again taken by the mouth 
after a little time. 
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GASTRIC TETANY. 

Although the term tetany was first employed by Corvisart in 1852. 
the subject was first prominently brought before the profession by 
KussmauP”” in 1869. 

Gastric tetany may vary in degree from mere cramp of the flexor 
muscles of the arms and of the calves to tonic spasms of the muscles of 
the arms and legs, of the abdomen, and of the face. neck, and maxillas 
and in severe cases the condition may assume the form of opisthotonos or 
emprosthotonos. 

To make a distinction between the severe and fatal form of gastric 
tetany and the tetanoid spasms associated with gastric dilatation is 
purely arbitrary, and it seems more rational to include all cases of tetany 
and tetanoid spasms dependent on stomach diseases under the term 
gastric tetany. 

Moreover, to conclude that gastric tetany is almost necessarily fatal 
is to my mind a great mistake, as an extensive experience of the disease, 
both of the mild and severe varieties, has convinced me that under 
efficient surgical treatment hardly any case is hopeless. 

Numerous theories have been advanced to account for the disease — 
KussmauP®*’ thought the spasms due to desiccation of the tissues. Ger- 
main-See adopted the reflex theory, arguing that the spasms are aroused 
by stimulation of the sensory nerves of the stomach. Albii*’" advanced 
the theory of auto-intoxication. My own belief*'* is that a poison is 
formed in the stagnant contents of the .stomach which, being ab.sorbed. 
renders the nerve centers more re.sponsive to reflex stimuli. 

In almost all recorded ca.ses of gastric tetany, dilatation of the 
stomach has been pre.sent, and with few exceptions the cause has been 
simple and not malignant. 

Warba.s.se’'- has reported a case in which tetany was associated with 
foreign bodies in the stomac'h and was cured by their removal. 

In all the ca.ses I have seen, ulcer has been the primary cau.se of the 
pyloric .stenosis and of the gastric dilatation; and hyperchlorhydria has 
been pre.sent; but I know of 1 ca.se in which the dilatation was due to 
cancer. 

Symptoms.— The .symptoms vary greatly, according to the 
severity and duration of a seizure. In many ca.ses the tingling or 
numbness, though frequently noticed, is nothing more than an unpleas- 
ant .sensation who.se significance is never appreciated. Cramps in the 
extremities, noticed from time to time .soon after the patient gets to bed, 
are not attributed to their real cause until the surgeon makes a pointed 
inquiry as to their existence. When, however, there is a wide involve- 
ment of muscles, and especially w'hen the attack is unduly prolonged, 
the physical suffering is inten.se and the most profound prostration may 
be witnes.sed. The pulse at the wrist may be quite imperceptible, though 
the tensely contracted ve.ssel can be rolled beneath the finger. Con- 
sciousness may be lost for a time or the patient\s mental balance gravely 
disturbed by the intensity of the suffering. Intermissions during an 
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attack are often observed. A seizure in which the wrists are flexed may 
slowly subside to be presently followed by one in wdiich the wrists are 
extended. And so the posture of the limHs may vary from time to time. 
The muscles of the abdomen are affected in the severer cases, the 
abdominal w^all feeling hard, tense, and absolutely unyielding. A severe 
and prolonged seizure of gastric tetany is thus almost as serious an 
ordeal as any patient may experience and live. It is these severe cases 
which furnish the large mortality recorded by v. Frankl-Hochwart, 
M idler, and others. 

During the paroxysm the patient may mutter or shout unintelligibly, 
almost as if in delirium; words and phrases are run together unmeaningly. 
In all the well-marked attacks the signs of Trousseau, Chvostek, Erb, 
and Hoffmann are present. Trousseau's symptom is described as 
follow's: ‘‘So long as the attack is not over, the paroxysm may l)e pro- 
duced at will. This is effected by simply compressing the affected 
parts, either in the direction of their principal nerve-trunks or over their 
blood-vessels, so as to impede the venous or arterial circulation." 
Chvostek’s symptom is shown by the very great increase in the me- 
chanical excitability of the motor nerves of the part affected — a facial 
spasm, for example, being produced by tapping over the facial nerve 
near its exit from the stylomastoid foramen. Erb's symptom is shown 
by the great increase in the electric irritability of the nerves and 
muscles, especially to anodal stimulation. Hoffmann’s symptom has 
reference to the heightened excitability of the sensory nerves, the 
slightest pressure on which may cause paresthesia in the region of dis- 
tribution. 

Treatment. — The medical treatment of gastric tetany consists 
in frequent and thorough lavage, rigid dieting, and the administration 
during the height of an attack of sedatives, bromids of potassium or 
ammonium, or, in the severer crises, of morphin hypodermically. It has 
been .said and with some show of reason, that the washing out of the 
stomacli excites the occurrence of tetany. The lavage is distinctly 
teasing and irritating, and if the cleansing of the .stomach be inad- 
ecpiately done an ample quantity of putrid fluid may be left to provide 
a toxin for absorption — ab.sorption which is rendered easier by the 
w-ashing away of mucus from the lining of the stomach. But the 
lavage — and the point needs emphasis— should be very thoroughly 
done, and the surgeon must not desist until the fluid returns absolutely 
clean. If needful, chloroform may be given while the lavage is being 
carried out. Intravenou.s infusion of saline fluid may be adopted or 
copious hot- water enemata may be given. 

The essential treatment of gastric tetany is surgical, as I had the 
privilege of first pointing out in a paper in the Lancet, November 26, 
1898, when several cases were given as examples of successful surgical 
treatment. Since that time my experience has very largely increased, 
and out of a large number of cases on which I have operated I can state 
definitely that in no single case has drainage of the stomach by gastro- 
enterostomy failed to give relief. Moreover, at the same time that 
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relief from the tetany is secured, a cure of the disease producinjij it is 
accomplished. 

From what has been said as to the patholoj^y of the condition, it is 
clear that in almost all cases there is a p-avc mechanical obstacle to the 
onward j)assajre of the food. It is this obstacle which causes dilatation 
ami hypertropliy of the stomach. To relieve this obstruction and to 
do away with the stajrnation of the stomach contents surfjical measures 
are necessary. In simple cases pyloroplasty or ^astro-enterostomy, the 
latter by preference, will be the methods of choice; in malignant ca.ses 
a partial gastrectomy or gastro-enterostomy, as circumstances dictate. 
In hour-glass stomach gastrogastrostomy combined with gastro- 
enterostomy performed in tlie larger pouch, will, as a rule, be the suit- 
able operation. 

FUNCTIONAL DISEASES OF THE STOMACH. 

Sijnonjfms. — Hyperchlorhydria; Spasm of pylorus; Atony. 

Dyspepsia. — Although the term dyspepsia is universally acknowl- 
edged to be unsatisfactory, the word is generally applied to cases in 
which during digestion pain or discomfort is experienced. When these 
symptoms are associated with organic disease, such as cancer, ulcer, 
stenosis of the jndorus, and dilatation of the stomach, the term dys- 
pepsia is wrongly applied. It should be reserved for functional cases 
only in which the secretory or the motor functions of the stomach are 
interfered with, ca.ses which, as a rule, are nervous in origin and should 
be treated medically. 

It might be thought that functional dyspepsia ought to yield readily 
to dietetic and general treatment, but as a matter of general experience 
it is found that .some of the.se cases are so ill defined and capricious and 
so influenced by the personal factor that the most elaborate diet schemes 
frequently fail to relieve, and the patient, losing faith in medical treat- 
ment, naturally wants to know if surgical treatment can do anything 
to relieve hi.s trouble. In purely functional cases surgical treatment 
is unable to effect more than can be accomplished by general means, 
but in functional ca.ses that have gone on to dilatation, with spasmodic 
stenosis of the pylorus, operative treatment will often afford complete 
and permanent relief, not only to the gastric symptoms, but al.so to the 
constipation and to the a.s.sociated neurasthenia. It cannot, however, 
be too strongly insisted on that surgical means are only justifiable after 
very thorough and, if nece.s.sary, prolonged trial of medical treatment. 

The functional disorders of the stomach may be divided conveniently 
into — (1) those in which there is an excessive acidity of the gastric 
juice, which leads to excessive .secretion, to whicdi the term acid dyspepsia 
or hyperchlorhydria is applied; and (2) those in which, at the same time 
that the gastric juice is diminished, there is impairment of the motor 
activity of the stomach, which cases are known as atonic dyspepsia. 

Hyperchlorhydria. — Hyperchlorhydria is frequently associated 
with other gastro-intestinal diseases, especially ulcer of the stomach and 
duodenum, so that it is often diflScult to say whether it is primary or 
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secondary. At first acid dyspepsia is simply an intermittent over- 
producrtion of HCl, which leads to pain about two hours after meals, and 
which is relieved by taking food; this the stage in which the term 
hypercdilorhydria may be properly applied. 

If the disease persists, the overproduction of acid gastric juice from 
being intermittent becomcis constant, and it is then accompanied by 
a greater or lesser degree of pyloric spasm associated with pyrosis and 
at times with vomiting. After the persistence of pyloric spasm for 
some time, dilatation of the stomach with stasis supervenes, a condition 
which is known as lieichrnann’s discuise. 

The first stage of simple hyperchlorhydria is often met with even in 
young men otherwise in good health, and should always yield to a diet 
of milk with a certain amount of animal foods; but all chemical exci- 
tants of gastric secretion, such as salt, pepper, mustard, spices, pickles, 
and alcohol should be avoided, as should sugar and sweet things, as 
well as acids; though fats which have a resisting influence on gastric 
secretion may be freely partaken of. letters before and acids after 
meals should not be given. Calcium carbonate about two hours after 
meals, with magnesia if there be constipation, has been found useful. 
A dose of Carlsbad salts in hot water before breakfast is to be 
recommended. 

In the later stages, when spasm of the pylorus with dilatation of the 
stomach and stasis are present, complete rest to the digestion by giving 
milk di(‘t for a time is advisa])le, and if a little carbonate of soda be 
added to the milk it will not clot in the stomach and will be more readily 
digested. Later, gastric lavage and a dry diet will be useful. But if 
after a fair trial of medical and general treatment the symptoms persist 
and the dilatation continues, gastro-enterostomy ought to be considered, 
as it is capable of giving complete relief. 

Atonic Dyspepsia. -In the atonic form of dyspepsia, when the 
functional power of the gastric secretion is diminished and there is 
gastric atony, dyspeptic symptoms characterized by pain and discom- 
fort after food, with flat\dency, are almost constantly present, and there 
are usually found neurasthenic syni])toms with obstinate constipation. 
Here tlie stimulants of gastric secretion should be freely taken in the 
shai^e of soup, meat extracts, salt, and other condiments, while meat 
and otlier foods that make a great demand on the solvent powers of the 
gastric juice should be presented in such a form that they can be rapidly 
passed on. 

Seeing that the motor functions are feeble, the meals should be small 
and bulky foods should be avoided. Alcohol has in this class of cases 
a distinct dietetic value, both as a stimulant of the muscular fibers and 
as an excitant of secretion. Strychnin before meals and acids after 
food have a l)eneficial effect. But, when the functional power of the 
gastric secretion is seriously diminished, the gastric muscular fibers are 
greatly enfeebled and the stomach is dilated and unable completely to 
empty itself, if general treatment with gastric lavage has been thoroughly 
and patiently tried and found incompetent to bring about a cure, 
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surgical treatment in the shape of gastro-enterostomy should be seriously 
considered, as it is capable of affording great relief, and with the im- 
provement in nutrition the neurasthenic symptoms and the constipation 
usually disappear. 

It must not be lost sight of that in cases of dilatation of the stomach 
where nervous symptoms predominate and where the dilatation is not 
dependent on obstruction, the results of surgical treatment are not 
immediately so satisfactory as when dilatation is due to stricture of the 
pylorus. This is probably in consetiuence of the neurasthenia, which 
still requires careful attention for some length of time, but also because 
the secretory apparatus and mustailar wall of the stomach take a 
considerable time to recover their tone and functions. Although the 
stasis may have been corrected by gastro-enterostomy or some other 
operation, medical and general treatment must still be continued, 
otherwise the patients wilt be tittle better off from any surgical treatment. 
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SURGERY OF THE LIVER, THE GALL-BLADDER, AND 
THE BILIARY DUCTS. 

By William J. Mayo, M. I)., and Charlks H. Mayo. M. D., 

lloc'll ESTE II, M I N N ESOT.\ . 

L Surgery of the Liver. 

INTRODUCTION. 

The primitive intestinal tube is fomposed of the '‘fore-^ut/’ the 
“ mi(I-«:iit, ” and the hind-<i:ut.*’* 

From the fore-^ut we iret tlie l)a(‘k wall of the j)harvnx, esophaji:us. 
stomach, liver, and pancreas, and the duodenum down to Ochsner’s 
muscle," which lies just below the common duct, near the junction 
of the second and third portions of the duodenum. For a short period 
early in development a thi(*keninii of the mucosa closes the bowel at 
this point. The derivatives of the fore-i^ut are (‘oncerned in the prepara- 
tion of food for al)sorption. 

From the mi<l-^ut we ^et the terminal duodenum l)eyond the 
common duct, tlie jejunum, ileum, cecum, asceiulinji:, and most of the 
transverse colon;* all of which are concerned in the ab.sorption of 
food. Nearly all of the carboliydrates and at least t)() per cent, of the 
proteids are ab.sorlied in the small inte.stine, while tlie fluids are, to a 
large e.xtent, taken up in the cecum.* A small part of ])oth fluids and 
solids are, however, ab.sorbed in the transver.se colon. 

From the hind-gut we get the distal portion of the transverse and 
de.scending colon, sigmoid, and upper part of the rectum, organs con- 
cerned in the storage fun(*tion. 

The inferior extremity of the fore-gut,'’ in the early development, 
lies in the cavity which is eventually to become the lower part of the 
thorax. It is sustained by two folds called the anterior and ])ost(M’ior 
mcsogasti'ium. Aliout the third week there projects forward into 
the anterior mesogastrium a diverticulum of the fore-gut at the part 
which is to become the upper duodenum. This diverticulum is com- 
po.sed of hypol)lasti(; tissue, wliich extends up into the mesoblast at 
the transverse septum of His.® 

From the extremity of this diverticulum^ two buds are developed, 
from which are formed the entire liver, including the hepatic ducts. 
The right and left primary hepatic ducts unite to form the main hepatii; 
duct. The gall-bladder and cystic ducts are formed from the common 
duct, which is a direct extension of the duodenal tissue. 
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The liver has considerable power of regeneration. In the dog 
one lobe can be removed completely and the remainder will rapidly 
develop hepatic tissue, both from the cells and hepatic ducts, until 
the proper weight and size is restored.** 

The liver is the largest gland in the body; at the fourth month of 
gestation it is one-tenth of the l)ody-weight. At Vnrth it is one-twenty- 
fourth of the body-weight, but on account of the change in circulation 
at that time, its blood supply is much reduced, so that its growth is 



. .'>04. -l)issK<’TioN OF Adtlt Liveh, Panckeas, Spleen, and Di ooem m with Vessels, to 
Show STKi rirHEs ('onc ekned in the Fokmatiox of the Fouamen ok Winslow. (G. S. 
lluiitinKtoii.) 

a, (^ladrate lobe; b, riKht lobe; r, hepatic duct; ti, hepatic artery; e, portal vein; /, c>>tic 
let; </, Ka:trodiiodenal artery; /»,/<, po>t cava ; i, coiniiion bile-duct ; superior pancreaticoduo- 
lal alter,'; k, duodeniiiu ; /.left lobe; ?», left jiastro-epiploic artery; w. spleen; o, Spiiselian 
)e ; /I, jra: trie artery ; v, splenic artery ; r. splenic vein ; .v. pancreas, ventral surface ; /, pancivas. 
itral nia Kin ; m, pan ereas, caudal surface; r, inferior pancn'aticoduodenal arteiy; superior 
ein ; u*, superior ine.senteric artery ; //, aorta. 


loss rapid. In the adult the liver weighs between 50 and 60 ounces, 
and is relatively somewhat larger in the male than in the female, 
being one-thirty-sixth of the body weight in the male to one-fortieth 
in the female. Only two of the five lobes, the right and the left, have 
surgical importance. In many persons a long tongue-like process of 
the right lobe in the vicinity of the gall-bladder projects downward, 
and is usually called “ Riedel’s lobe.’^ This is sometimes called the 
corset lobe, and is supposed to be due to tight lacing. It is quite 
common, however, among those wlm have never worn tight corsets. 


968 SURGEUY OF THE LIVKH, (S ALL-HLADDER, A\D BILIARY DU(TO. 


The ri^ht lobe of the liver in i\ thin person (‘an he felt just below the 
costal margin on deep inspiration. The left lobe can nearly always be 
palpated between the midline and the left costal arch. The pleura 
extends downward to within about 2 inches of the free margin of 
the ribs. Thus, while separated by the diaphragm, it covers tlie iiKJst 
of the upper surface of the liver. In a very large part of its extent 
the liver is covered by peritoneum which forms folds (suspensory and 
other ligaments) which anchor it in position, but which allow con- 
siderable latitude of motion when acted upon by the diaphragm. R(‘lax- 
ation of these supports permits of undue movability. Immediately 
beneath the peritoneal investment is a thin fibre -elastic membrane, 



Fig. 5C5. — Anatomic Drawing Showing Rki.ationh ok Liver and G all-bladder. 


to which is closely connected the peritoneum and liver substance, 
called “Glisson’s capsule.'’ 

The liver receives its arterial supply from the hepatic artery, which 
is a branch of the celiac axis. It is interesting to note, in connection 
with the chemical influence of hormones and secretin'* on the digestive 
function, that the derivatives of the primitive fore-gut, the stomach, 
upper duodenum, pancreas, and liver, get their l)lood supply fnim the 
same .source. 

The hepatic artery runs in the gastrohcpatic ligament above the 
common duct, clo.se to the portal vein; the latter ve.ssel carries tlu* 
venous blood from all the organs concerned in digestion and absorption 
to the liver before it is permitted to enter the general circulation. The 
blood-pressure in the liver is extremely low, and slight pressure checks 
bleeding. The portal vein divides into the two primary vessels, the 
right and the left. The right is larger and shorter and is a dire(it con- 
tinuation of the portal vein, so that embolic material carried to the 
liver most often involves the right lobe. The hepatic ducts follow the 
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same oourse. The right primary hepatic duct is a direct continuation 
of the main hepatic and common ducts, so that stories passed from 
the gall-bladtler into the deep ducts, if they travel upward, usually 
pass into the right duct. For the same reason duct infections are 
usually more extensive in the right rather than in the left lobe. 

The liver has many functions. The one which concerns us more 
particularly, surgi(;ally, is the formation of bile. This is an alkaline 
fluid which (contains a certain amount of waste solids and pigments 
from worn-out cells, from 20 to 30 ounces being formed in twenty- 
four hours. Healthy i)ile contains a moderate number of bacteria^® 
whiv.h have been carried to the liver and are excreted with the bile. 
Adami and Ford*' have shown that leukocytes pass out onto the free 
surface of the mucous membrane of the upper jejunum and diiodeum 
and pi(!k up particles of fat and bacteria. These are carried into the 
neighlioring lymphatics glands and de.stroyed. Many of these bacteria, 
however, find their way into the liver, where they are destroyed or 
greatly attenuated, and excreted with the bile. It is this attenuated 
bile infection, especially from the colon group, which underlies gall-.stone 
disease, and the jiigments of the slaughtered baederia, which give rise 
to th(‘ little areas of pigmentation often found in the liver. When 
the l)ilc passes out through the common du(*t into the duodenum, 
it stimulates and aids pancreatic digestion. In the cecum the fluids 
are re-absor)>ed, while the bile pigments have a stimulating effect upon 
the function of the large intestine, and are excreted with the stool. 
The secretion of bile, like the formation of pancreatic juice,*- is 
dependent upon chemical reactions rather than nerve impulse, although 
both organs receive some branches from the vagus. The most sensitive 
area about the liver is in the vicinity of the common duct and about 
the neck of the gall-bladder. These receive terminal filaments from 
the eleventh and twelfth dorsal and fii*st lumbar nerves, which extend 
out upon the diaphragm. This nerve association accounts for the 
diaphragmatic spasm of gall-stone colic, and shows the reason for the 
disturbance of the diaphragmatic respiration, at times, even under 
deep anesthesia when operating in this region. 

ANOMALIES AND MALPOSITIONS. 

Among the rare conditions is a complete transposition of the viscera 
in whi h the right lobe arul gall-bladder will be found on the left side. 
This is interesting because under such circumstances it sometimes 
happens that gall-stones give ri.^^e to urgent symptoms requiring opera- 
tion. Such cas?s liave been reported by Billings,*’* Carl Beck*^ and 
one case in our experience. Downward displacements are the most 
common and may be the result of thoracic disease, such as emphy- 
sema and pleurisy, or from disea.se of the spine with deformity. Upward 
displacements are found in congenital and acquired diaphragmatic 
hernia*'"* (Binnie, Operative Surgery), also in ascites and abdominal 
growths. 
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HepatoptosiSy or a liver movable in a downward direction, is 
much more co’inmon than has been thought. lOinhorn'® has called 
particular attention to the fre(|uency of this form of displacement. 
Kxtreme mobility is occasionally seen, in which the entire liver descends 
into the pelvis, or may be rolled about the abdomen. A movable 
liver with an over-han^in^ corset lobe is .sometimes mistaken for a 
movable ri^ht kidney, tumor of the colon, pylorus, ^all-bladder, or 
pancreas. Careful palpation will show the sharp ed^e of the liver, 
which can be bent sufficiently upon itself to ^j:ivc a distinct sensation, 
as it slips by, and will obviate this mistake. 

A considerable number of livers with different de;jjrees of prolapse 
have been operated upon with more or le.s.s success. Cases are reported 
l)v .Jonas’** and otliers. Terrier and Auvray'** have collected 1.5 ca.ses 
with 11 (‘ures and 1 death. The operations for restoration have usually 
consisted of shortenin.ir the suspensory ligaments, fastening the mari»:in 
of the liver to the parietal })eritoneum and overlyin^i; muscles, with 
heavy silk sutures placed in mattress form, and by attaching*; the 
^jall-bladder to the upper anide of the incision. Mar(*liant scarifies the 
dome of the liver to favor adhesions. Depa.iie combines hej)atopexy 
with ex<*ision of part of tlie abdominal wall to overconuj relaxation. 

lari^e majority of patients .sufferiii”; from hepatoptosis will also be 
found to have abdominal ptosis ((Jlcnard’s disease), and rarely to 
recpiire operative treatment. 

INJURIES TO THE LIVER. 

Injuries to the liver arc usually the result of direct violence, stab 
and gunshot woimds bein«: the most common varieties, ('rushin*]; 
injuries of sufficient force to lacerate the liver are usually complicated 
with other .serious injuries which result in d(^alh. A number of cases 
of mild decree have been reported which have ^one on to formation 
of larice hematomata and secoiulary cysts, due to partial absorption 
of the l)lood clot, or which have become infected, followed by the 
formation of hepatic absce.sses. It .sometimes happens that through 
rupture of the liver, much blood and later bile escapes into the penito- 
neal cavity, fiiviii"; rise to ascites, at first bloody, and later of almost 
pure l)ile.'-'’ Formerly a number of these cases recovered under as])ira- 
tion, but the rule was the formation of extensive adhesions, infections, 
and death, the non-operative mortality beinjj; 85 per cent. This was 
especially true where the gall-bladder was perforated. 

Stab and gunshot wounds and other injuries of the liver, complicated 
by open wound, should be treated l)y prompt laparotomy with thorough 
cleansing of the injured surface ami by gauze packing. If the hemor- 
rhage is sufficiently .serious, the introduction of catgut sutures in mat- 
tress form, especially as an aid to compre.ssing the gauze against the 
bleeding surface, will usually be found effective. The blood is under 
very slight pressure in the liver, and careful packing is usually efficient 
both in checking the hemorrhage and furnishing the necessary drainage. 
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Kdler®* calls attention to the fact that if hemorrhage proves fatal; it is 
usually within twenty four hours, while cases which survive this period 
usually develop jaundice. Subcutaneous injuries of the milder class 
may re(tover. They should be watched carefully, and if there is a 
probability of bleeding going on into the abdominal cavity, exploration 
should be prompt. The results of operation, as published by Edler in 
1887, was an average mortality of 66 per cent., while Terrier and Auvray, 
in a later scries show a mortality of only .‘10 per cent. Tilton,-- in the 
period from 189.5 to 190.5, shows an average mortality of 44 per cent. 

SURGICAL INFECTIONS OF THE LIVER. 

Abscess of the liver can be divided into three groups: first, multiple 
abscesses; second, pyogenic abscess; and third. ani(4)ic abscess. 

Multiple abscesses are usually embolic in character and have 
resulted from infection of the portal vein through some of its radicals. 
This vari(?ly is most often seen as a suppurative p\io|)hlebitis. In 
the large majority of cases the primary lesion is a))])en(licitis,-** or an 
ulceration in the stomacli and duodenum or in the intestinal tract. 
esp(‘cially rectal ulcers and infected hemorrhoids. Jtarely an acute 
pancreatitis is the j)rimarv disease. In the course of general pyemia 
the liver is often involved, and, under such circumstances, the initial 
infection may be in any ))art of the body and be distril)uted to the 
liver through the arterial system. A large variety of bacteria are 
present in disseminated liepatic absces.ses and death from pyemia is 
the \iltimato outcome. 

.Multiple al)scesses may also occur in the course of septic cholan- 
geitis in which the infected liver ducts, through obstruction and lack 
of drainage, rupture and permit bacterial invasion of the liver sub- 
stance. The suprahepatic al)scesse.s, which form l)ctween the liver and 
peritoneum, are undoubtedly caused by lymphangeitis. Multiple 
abscesses usually develop suddenly with a temperature of the hectic 
type;, and are; markeel by rapiel anel i)rogressive emaciation, chills and 
sweating, abdominal elistention, aiul, in the later stages, by great pros- 
tration, diarrhea, etc. Leukocytosis is present and the abscesses 
contain pus. In the later stages, especially if the condition is pro- 
le)nge;d, the pus may be found sterile. In protracteel cases the toxins 
may give rise to vascular or renal degenerations. A moderate amount 
of jaundice is frequently seen. 

The symptoms are much more acute than in single abscess, and 
although the liver, especially the right lobe, is enlarged, there is not 
the tendency to the formation of a localized tumor seen in solitary 
abs(;ess. In the diagnosis, a local source of origin, such as appendicitis, 
infected hemorrhoids, or some ulceration in the gastro-intestinal tract, 
is first to be looked for. The second feature is the development of 
pyemia, and the third evidence that the liver is involved. 

Treatment. — Surgery does not offer any prospect of relief, although 
a few cases have been reported by Davis-^ and others in which the 
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liver has been freely inciseil anti packet!, oiiening as many abscesses 
as possible. Trevcs-“ reports one successful case in which very little 
was done beyond exploration. In multiple abscesses the only hope 
would appear to be from serum-tlicrapy. The wt)rk of Wright of 
London, with opsonins, is evidently along the right line.-® 

Localized hepatic abscesses are tlividetl by Kartulis-^ into two 
groups: those thie to any pyogenic microorganisms, the source of 
infection being the alimentary tract, and amebic abscess. 

Second, pyogenic infection of the liver may give rise to localized 
abscess, caused by any one or more of the ordinary group of pus-forming 
bacteria. The pus exhil)its the usual characteristics. In some cases, 
however, destruction of the liver-tissue is rapid and the liver-debris, 
with a moderate amount of blood, may give a ( hocolate appearance to 
the contents of the abscess. Such localized abscesses may have their 
origin in traumatism. Indirect injuries, e. ry.. severe contusions, may 
rupture the liver subperitoncally and give rise to a hematoma under 
Glisson’s capsule, and this hematoma may become infected. Gunshot 
or stab wounds may directly infect the liver. 

Ulceration from foreign l>odies in the stoma(‘h or intestine, such 
as needles and fish bones, have occasionally been the cause of hepatic 
abscess. Superficial or deep infection of the liver may be the result 
of gall-bladder infections, especially when stones pass by ulceration 
through the gall-bladder into the neighl)oring liver tissue, and give 
rise to localized aliscess (Kehr-^ and Robson-'*). 

Under peculiar circumstances, non-amebic dysentery and the 
whole group of infections which so frecpiently result in multiple al)scesses 
may be lodged sufficiently close together in one lobe of the liver to 
form one large abscess with communicating pockets. Suppuration 
of an echinococcic cyst very frequently gives rise to false hepatic 
absce.ss. In this entire group some degree of leukocytosis is present, 
excepting in old encapsulated collections of pus. 

The third form is tropical abscess of the liver* due to ameba, 
one of the protozoa.'” In 70 per cent, of these cases the abscess is 
single. In a considerable percentage of the remainder, where more 
than one al)scess is present, they are located closely together and often 
communicate. According to McLeod, in 97i per cent, amebic dysen- 
tery is the antecedent faertor. Kieffer*‘ has demonstrated that in the 
army the amebic dystentery itself may have l)een latent or transient, 
and that the abscess may not follow for as long as two years after the 
attack. It is also shown that occasionally amelue have been found 
in the colon without sym[)toms. There has been a good deal of dis- 
cus.sion as to the part played by the ameba in the production of these 
abscesses, as in a per(!cntage of cases pyogenic bacteria are found in 
connection with the ameba, but only for some days after opening the 
abscess. In a good many cases, however, no pyogenic micro-organisms 
are to be found, and in practically all of the cases of tropical abscess 

^ ^ * For full description of Tropical Abscess see chapter on Tropical Diseases, 
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the ameba can be discovered in the scrapings from the wall of the 
abscess cavity. Pus from the liver seldom resembles pus from any 
other part of the body. It is usually thick from liver-debris and of a 
reddish-brown chocolate color, and often .'ontains some blood and 
streaks of yellow pus. Occasionally it is offensive in odor. 

In the after care it is noticed that the pus is thick and mucoid, 
covering the area about the incision rather than being absorbed by 
the dressings. No leukocytosis is present, unless there is mixed infec- 
tion. Amebic abscesses are by no means confined to the tropics; 
tliey are found quite frequently in the hospitals of sea-coast cities, but 
the history will show that within two years the large majority have 
hatl a more or less prolonged residence in tropical countries. 

White men who have suffered much from exposure and malaria, 
and especially those who are addicted to alcohol, are the most liable 
to this disease. 

The chief symptoms of localized abscess, whether pyogenic or 
amebic, are summed up by Kieffer under four heads: fever, sepsis, 
enlargements of the liver, and pain. In studying these separately we 
find that the fever is variable and not typical, ranging from subnormal 
to a few degrees above, and is often accompanied by chills and sweats, 
especially at night. 

In those duo to the ordinary pyogenic micro-organisms leukocytosis 
is present. Some cases, however, of both varieties, are so thoroughly 
encapsulated as to give but comparatively little systemic symptoms, 
and sepsis in these cases may not be a marked element. The rule is, 
however, that there is general emajiation, progressive weakness, loss 
of flesh, and, in the later stages, toxic diarrhea. The tongue remains 
remarkably clean, but vomiting is a frequent symptom in the early 
hepatitis. lOnlargement of the liver is always present and is the 
cause of certain marked symptoms. From anatomic reasons the right 
lobe is the one usually involved. If the al)scess projects downward 
it may be felt below the costal margin. The intercostal space over 
the tumefaction may disaj)pear, and in the later stages, the subcutaneous 
tissues often become edematous. If the enlargement is upward and 
encroaches upon the diaphragm a convulsive cough is present, which 
becomes extremely annoying and is particularly marked at night. Pain 
in the early stages is indefinite, Init later becomes localized as tumor 
develoj)s and the abscess approaches the surface. A perihepatitis 
then develops, which is quite typical of regional peritonitis, and may be 
useful in indicating the line of safe approach. Some cases have so 
little pain that they are merely uncomfortable. Usually, the right 
rectus muscle maintains a protective rigidity, and the patient avoids 
lying on the left side. 

In the differential diagnosis multiple embolic abscesses should 
be eliminated; also certain cases of pneumonia, resulting in localized 
empyema or abscess of the lung, should be differentiated. Local 
abscess from rupture of a suppurating gall-bladder and subdiaphrag- 
matic abscess from appendicitis, or perforating gastric or duodenal 
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ulcer, may give rise to diagnostic difficulties. In hepatic abscess, or 
the hepatitis which accompanies it, the spleen is small; should it be 
large, it points to pylephlebitis as a prol)al)le compli(^ation. About 
28 per cent, of liver abscesses rupture spontaneously, and 56 per cent, 
of these do so in an upward direction. However, if a localized al)scess, 
whether hepatic or not, exists from any cause, operation is indicated 
for its relief. 

Left to themselves, hepatic abscesses may last for months, and 
occasionally with so few symptoms that a sudden expectoration of pus 
ruptured into a bronchus or an evacuation of pus per rectum may be 
the first symptom. Rupture into the pleural or the abdominal cavity 
may take place, necessitating immediate intervention, or death results. 
Occasionally abscesses will present subcutaneously between the ribs 
or in the loin, and they have been known spontaneously to perforate 
externally. 

The surgical treatment of localized hepatic abscess, whether 
pyogenic* or amel)ic, consists in evacuation by means of incision at 
the earliest possible moment. While many cases have been reported 
by ('antlie'*" in which aspiration and .syplionage (Manson’s metliod) 
have resulted in cure, such means must l)e looked upon as unsurgical and 
uncertain, and should be attempted only ))y those who are unskilled in 
surgical operations or in the face of bad surroundings when the condition 
of the patient renders it impossible to transport him to a well-equipped 
hospital. 

Kxploratory aspiration of an hepatic abscess should not be made 
until all the preparations neces.sarv for immediately opening and 
draining the cavity are present. If tlie needle finds its way to tlie 
pu.s-.sac it .should not be removed until drainage is effected. It is sur- 
prising how many exploratory aspirations have been made without 
di.sclo.sing a large abscess, and how many times, when pus is shown by 
aspiration, and the needle removed, at opcu’ation undertaken within a 
few hours it has been impossible to find the abscess. 

Three routes are po.ssible for effecting entrance into the absce.ss 
cavity: (1) abdominal incision; (2) transpleural incision; coml)ine(l 
abdominal and transpleural incision. 

1. Abdominal Incision . — An incision is made into the ])eritoneal 
cavity at a situation protected by adhesion, if possible, until the liver 
is exposed at the point of election; after proper gauze protection of the 
abdomen, the abscess is located with a needle or grooved director and 
a small incision into it made with a knife; the opening is rapidly dilated 
with a pair of forceps and the finger. After evacuation of the pus and 
removal of the loose necrotic tissue, the cavity is drained with a tube 
and gauze packing. The gauze proteiction can then l)e removed and a 
much smaller amount introduced, as, if the abscess has been thoroughly 
evacuated, there will not be any considerable escape of .septic material 
in the few hours necessary for adhesion to form. The after-care is very 
simple. Drainage is continued, with or without packing, until suppura- 
tion ceases and cicatrization takes place. Irrigation is useless and 
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often harmful. In some cases without peritoneal adhesions a two- 
stage operation has been recommended. The liver is exposed and the 
vicinity packed with gauze, waiting forty-eight hours for adhesion to 
form before opening the abscess. This method has little to commend it. 

2. Tramplcural Operation. — If the abscess presents upward a trans- 
jileural operation may be necessary, but this should he avoided if 
possible. As a rule, with the finger in the pleural cavity as a guide, 
the abscess can be located, and opened in some situation below the 
tliaphragm. If transfileural opening is decided upon and there are no 
adhesions, packing with gauze and waiting for formation of adhesions 
is good prai^tice, as the pleura has much less i)ower of resistance than 
the peritoneum. In exfierienced hands a complete operation may be 
immediately performed by suturing both layers of the pleura to the 
diaphragm with catgut on a curved needle, after preliminary resections 
of tw’o or more inches of several ribs; in this way a safe approach to 
an hepatic abscess is obtained. If necessary, the diaphragmatic and 
vis(;eral peritoneum may be sutured in a similar manner, if no peritoneal 
adhesions are present. Should the infection have already involved the 
pleural cavity, as by rupture, free incision and tube-drainage of both 
the pleural and abscess cavities is necessary after enlarging the place 
of diaphragmatic jierforation. 

.‘1. Combined Abdominal and Transpleural Operation. — Through a 
straight incision the abdominal cavity is opened; the incision carried 
upward: sections of ribs removed: the diaphragm incised and an attempt 
made to push the pleura upward by gauze sponging. If this cannot he 
accomplished, the ideural layers are sutured to the margins of the 
diaphragmatic incision and, after inserting gauze protection, the 
abscess is opened, evacuated, and drained. The aliilomen is partly 
clo.sed by careful suture of the unneces.sary portion toward the lower 
angle. The entrance of air into the |)leura in these operations has 
seldom given rise to serious trouble, but pleural infection is to be care- 
fully avoided. The mortality, which was once SO per cent., has been 
reduced by early and jiroper interference to between 20 and :10 per 
cent, and is constantly decreasing. 

It is interesting to note that when large areas of the liver are 
destroyed by acute infection, the remainder will hypertrophy until the 
original weight is nearly restored. 

HYDATID CYSTS OF THE LIVER. 

Echinococci are the larvie of the worm Ta'iiia Echinococcus of the 
dog. It is a little cestoid worm about 4 or 5 mm. in length and 
consists of throe or four segments. The terminal is the only one which 
is mature, and its length is about 2 mm. and the breadth 0.6 mm. 
The small head is supplied with four sucking disks and a double row of 
booklets. It is a rare parasite in the dog, and it is stated by Cobbold 
that he has never seen a natural specimen in h]ngland. In the dog 
they show as small white shell-like bodies, adherent to the villi of the 
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small intestine. The terminal segment, when ripe, contains about 
five thousand eggs. These do not attain their development until 
they are deposited in the solid organs of various animals. Owing to 
the accidental ingestion of the ova in certain countries, as Iceland, 
man is occasionally the host. When one is swallowed, its covering is 
ilige.sted and the little six-hooked embryo burrows through the intestinal 
wall, muscles, etc. Although the parasite may develop in any one of 
many organs, in one-half or more of all cases it does so in the liver. 
It enters this structure through the radicles of the porttil vein. Arriv- 
ing in the liver, the booklets ilisappear and the embryo is gradually 
converted into a small cyst, which presents an (external laminated 
capsule and an internal parenchymatous layer which is called the 
endocyst. This little vesicle contains a clear fluid. When the primary 
cyst has attained a certain size, buds develop from the parencliymatous 
layer and these are converted into cysts within the original cyst, and 
are known as daughter cysts. The secondary cysts are soon set free: 
the original or parent cyst may then contain a consideralde number of 
.such daughter cysts. The ilaughter cysts undergo tlie same evolution, 
and granddaughter cysts are formed. From the granular layer of the 
cy.sts little outgrowths arise, which are known as scolices, presenting 
four sucking disks and a (*ircle of booklets. When such are transferred 
to the intestines of the dog, an adult tape-worm is formed. The liver 
surrounding the cysts .shows the re.sult of the irritation by developing 
a fil)rous investment. As the .size of the cyst gradually increases tlie 
liver-tissue becomes tliin, and a<lhe.sion to the neighl)oring viscera is 
not uncommon from peritoneal irritation. The Huid of the (*ysts is 
peculiarly limpid, the specific; gravity from 1.00,5 to l.OOO; it does not 
contain albumin, rarely a trace of .sugar, and when not too old one 
can find in it typical daughter cy.sts, .scolicjos, and characteristic booklets. 
In the course of time tlie liver-encapsulation may become so perfect 
■that the living contents of the cyst die a natural death, and the cyst- 
fluid becomes converted into a mass of putty-like or granular material, 
which may become calcified. Perforation of the cyst into the alidominal 
cavity, pleura, a bronchus, etc. .sometimes takes place. They have 
been known to perforate into the bile passages or even into the vena 
cava. Neisser, in 1,‘U observations, reports 47 cases rupturing into 
the lung and pleural cavity; 46 into the stomach and intestines; 16 into 
peritoneum and 1.5 through the abdominal wall. As seen in America, 
almost all the ca.ses are in the foreign born, natives of Iceland, the 
mountainous districts of Austria, and especially Australia. It is most 
common in cold climates where the dog occupies the .same habitation 
as man, and particularly when this animal is employed for herding 
sheep, etc.-*'* Of all American surgeons Fergu.son’*^ has reported, from 
among the Icelanders of Canada, the largest numl)er of ca.ses submitted 
to operation. 

The size and symptoms are tho.se of pressure, and depend upon 
the situation of the cyst, its size, nearness to the surface, and the 
amount of disturbance of neighboring viscera. A hydatid cyst of the 
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liver usually forms a tumor of considerable size, which often projects 
in the epi^i;astric re^i;ion, has rather a tense feeling, and if not firmly 
held by adhesion, presents an obscure sense of fluctuation. When 
(juite superficial, hydatid fremitus may be elicited upon palpation. 
This is a })e(*uliar vibration or trembling movement to be felt when 
stroking the surface of the tumor. Unless some of the accidents referred 
to occur, apart from the enlargement of the infected portion of the 
liver, the symptoms may be comparatively slight. 

Hrieger*'* says that upon rupture of the cyst urticaria is often devel- 
oped. Suiipuration is the most common accident, and a picture of 
general sepsis is rapidly produced, which the tumor and local symptoms 
at once show to have its center in the liver. The presence of the tumor, 
previous to the d(‘V(‘lopment of acute symptoms, is valuable in the 
<lifTc*rential diagnosis. Syphilis and cancer may be simulated very 
closely by hydatid disease of the liver. A syphilitic gumma is firm 
and not fluctuating, and the symiitorns are more severe than in uncom- 
plicated hydatid cysts and less severe than suppurating cysts. The 
clinical course of hydatid disease usually differentiates it from cancer. 
In one case of ours, however, even after opening the abdomen, the 
picture was so similar to that of cancer that it was only lack of a primary 
source for the apparent secondary liver metastasis, and the freedom 
fioin glandtilar involvement, which led to an exploratory ptincture of 
t!:(» suspected tumor. 

Hydatid cysts of the right lobe may extend so high as to simulate 
]ileuritic effusion. 

Aspiration witlt a fine needle gives the characteristic opalescent 
fluid, but such diagnostic puncture should not be made until all the 
pn'parations for oj)erative interference are complete. While a niiml)er 
of cases h.ave been re])C)rt(Ml in which simple aspiration has resulted 
in cure, such practice has little to commend it. It has all the dangers 
of a blind and unsurgical jirocedure and introduces an unnecessary 
element of risk, both immediate and remote. 

Operations for hydatid cyst may be divided into (a) incision 
and (Irainage, and (h) inci.sion and enucleation of the sac. 

(//) Incision and drainage is the operation which is ordinarily 
]Hu*formed and is simple. The abdomen is o])ened by a vertical incision 
over the most prominent ])art of the tumor, and the peritoneal cavity 
carefully walled off. Some surgeons of the older school prefer to pack 
t he entire exposed surface of the liver with gauze and wait until adhesion 
forms before opening the cv.st. This practice has little in its favor, 
as it limits the sphere of future operation and does not allow of com- 
plete work. After ])rotecting the cut edges of the abdominal incision 
with gauze, to prevent echinococcus infection, an aspirating trocar 
(‘onnccted with rubber tubing is introduced into the cyst at the point 
where it comes closest to the surface of the liver, and as much as possible 
of the fluid is eva(*uatcil. The incision is now enlarged, the trocar is 
withdrawn, the cavity is explored with the fingers, and as much as 
possible of the cyst contents removed. As the ('yst contracts it becomes 
VOL. in — (52 
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an easy matter to detach tlie da\i^i:hter cysts and remove the endocysts. 
The cavity is packed with sterile ^aiize, and the incision in the liver 
carefully united to the peritoneum with catgut sutures. When this 
“marsupializatioir' has been accomplished, a large, dry dressing is 
applied, which ordinarily will not need to be disturbed for from four to 
eight days. Repacking at intervals is employed until the cyst con- 
tracts. An ordinary rubber drainage tube in addition can be employed 
to advantage, and in small cysts will suffice. 

(h) Incision ami enucleation of tiie cyst, as carried out by Knowsley 
Thornton,-’* is a much more complete ojieration. The jiroceeding is 
similar to the operation just described, except that the alxlomirial 
incision is larger and the incision in the liver is made as large as is com- 
])atible with safety. The edges of the wound in the liver are covered 
with gauze, and retraction of the cut margins of the liver is made to 
check bleeding. 

The contents of the parent cysts are rapidly removed. Following 
this, the parent cyst itself is enucleated largely by gauze sjionging. 
The hemorrhage is comparatively slight and is mostly capillary oozing. 
In the typical method, the cavity left in the liver as well as the external 
wound is completely sutured. In cases operated upon by Thornton, 
Roml, and Delbet all of the patients recovered, l)ut suppuration 
followed in about 10 per cent, of them. We have practiced the 1'horn- 
ton, or what is known in France as the Delbet oj)eration, in all of the 
non-suppurative cases which have come under our ol)servation, with 
the exception that when the cysts arc of any size it has been difficult 
to entirely coapt the large surface, which we always attempt to do 
with fine catgut on a curved needle. 

If it is impossible to close the liver-cavity, a few strips of rubber 
tissue are introduced and brought out through the external wound liy a 
separate stab incision. We are rather inclined to l^elieve that some form 
of drainage in hydatid cysts of any size or any depth in the liver is a 
proper procedure, as it sometimes happens that bile-stained fluid will 
escape for some days due to division of the smaller bile ducts. Drainage 
by means of rolls of rubl)er tissue is less liable to be followed by secondary 
pyogenic infection or slow healing than gauze or tube drainage. 

In incising suppurating cysts partial enucleation and drainage 
is usually employed, but even in these cases usually the entire cyst 
can be enucleated. 

If the cyst presents high up in the right lobe, in the part completely 
protected by the ribs, re.section of parts of two or three ribs may bo 
practiced, jind the operation completed as before. If it is necessary 
to make a transpleural operation, it is wise to suture with catgut on 
a curved needle both layers of the pleura to the diaphragm before 
opening the cyst, and here, if at all, might be employed the two stage 
plan of packing with gauze and waiting forty-eight hours for atlhesion 
to form before evacuating the cyst. 

In all cases the wound surfaces should be carefully protected from 
the hydatid fluid. 
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Dev6 and Qu6n\r*^ have proved lieyond question the possibility 
of hydatid infection of these raw surfaces. They have recommended 
destriuftion of the living; organisms in the cyst wall by antiseptic solu- 
tions of formalin or corrosive sublimate previous to enucleation of the 
parent cyst. 

Liver parasites, other than echinococcus, are occasionally found 
in the liver of animals, and even in that of man in some tropical coun- 
tries. They belong to the Distomata of the family Trematode. 

TUBERCULOSIS OF THE LIVER. 

Tuberculosis of the liver is a rare malady. When found, it is 
usually part of a generalized miliary tuberculosis. The tubercle bacilli 
are carried to the liver most frequently through the portal circulation 
from some local focus in the radicles of the portal vein. Infection may 
also occur by way of the hepatic artery, or more rarely through the 
lymphatics against the normal flow. A few cases have been reported 
in which a solitary abscess has existed, and after evacuation by operation 
the patient has recovered and remained well. Mayo Robson**” reports 
a case in which, two years after such an o))eration. the patient was in 
most excellent health. The so-called ‘‘solitary’^ tuberculous abscess 
is not often single. Usually several such exist, although seldom dis- 
covered during life. If they can be diagnosticated, they may be 
subjected to operation with prospect of cure. The treatment should 
consist of evacuation, careful sponging out of the caseating mass, and 
the application of a 1 to 500 solution of tincture of iodin, or pure 
carbolic acid followed by alcohol. The cavity should then be dried 
and dusted with sterile iodoform, or 1 or 2 drams of sterile 10 per 
cent, iodoform emulsion in glycerin may be introduced, and the 
wound closed without drainage. 

ACTINOMYCOSIS OF THE LIVER. 

For a general description of the development and character of the 
ray fungus, the reader is referred to Vol. I., p. 51 6.-*'** 

Actinomycosis, occurring in the liver, must be conveyed to it from 
an absorbent surface, such as the intestine, or it may have spread by 
continuity of tissue. In 40 cases of hepatic actinomycosis the growth 
was derived from the alimentary tract in 20, by continuity of tissue in 8, 
and by metastasis in 12. The liver is enlarged, but the honeycomb 
abscesses are usually limited to one area with possibly a few scattered 
colonies. Large masses of the liver, and adjacent tissues as well, may 
become involved and the disease spread to the diaphragm, lung, or the 
kidney. The clinical aspect is that of abscess. The diagnosis may 
be confused with syphilis and tuberculosis, but examination of the pus 
should show the characteristic ray fungus or actinomyces colonies. 
The prognosis depends upon a recognition of the disease, its extent, and 
the effect of treatment. The administration of iodid of potassium in 
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large doses, as recommended by Thomasson, is nearly as effectual as 
in tertiary syphilis, but is slower. Hevan recommends the internal 
use of cupric sulphate in doses of from \ to 1 grain three times a day, 
and irrigation with a 1 per cent, solution of the same.'*" 

SYPHILITIC DISEASE OF THE LIVER. 

The idea that syphilis affected the liver is said by Frerichs*' to bo 
as old as the history of syphilis itself, but it was not until Dittrich, 
in 1849^" and Samuel Wilkes, in 1850, described gummata in the 
internal organs that the distinction was made l)etwcen this disease 
and malignant growths. Syphilitic tumors of the tertiary stage are 
the only ones in the liver that have .surgical interest, (iumrnata of the 
liver are often mistaken for carcinomata, and when situated in the 
region of the gall-bladder, may, for some reason, give rise to attacks of 
colic resembling that of gall-stone disease. The spiro(*haeta reach the 
liver through the arterial current or by way of the portal circulation. 
A granuloma is formed, which becomes surrounded by a fibrous capsule, 
and in time loses its blood supply through endo-arteritis. A gumma, 
on section, t)resents a focus of caseation, surrounded by granulation 
tissue, which later becomes converted into a firm cheese-like mass. 

The surgical recognition of these tumors is very important, as 
exploratory abdominal incision is frequently made and, from the 
appearance, malignant disea.se is diagnosticated or an unnecessary 
resection of the infected portion of the liver may be undertaken. 
Four times we have found syphilitic gumma in (*onnection with chole- 
cystitis, twice without .stones. In the last two cases, the gall-bladder 
contents were carefully examined for the spirochacti, l)ut it was not 
found. In all of the.se ca.sos the syphilitic tumor lay in the adjacent 
border of the liver, and removal of sec^tions showed typical gumma, 
which di.sappeared under specific treatment. 

Syphilitic cirrhosis of the liver has very little .surgical importance. 
The contracted areas resemble stellate scars and usually give ri.se to 
deep contractions. The intervening hepatic substance is comparatively 
healthy in appearance and the nodes that are formed are usually of 
large size, in this re.spect differing greatly from the oi’dinary hob-nail 
forms of cirrho.sis. 

CIRRHOSIS OF THE LIVER. 

Hypertrophic cirrhosis (Hanot) with jaundice has been treated 
experimentally by some French investigators l)y drainage of the gall- 
bladder through cholecysto.stomy. As would be expected from the 
pathologic nature of the di.sea.se, the results have not been favorable. 

Banti’s disease is the name given to a rather indefinite combina- 
tion of a primary splenomegaly, with secondary cirrhosis of the liver 
and usually .some jaundice. It is most common in children and young 
adults. 

A small number of these cases have been subjected to operation. 
In a few the spleen has been removed; in others, the gall-bladder has 
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been drained. While temporary improvement has been reported, 
there is nothinjj; in the nature of these maladies or in the ultimate 
rcjsulis of the cases operated upon to lead us to hope for much from 
surj^ery. In the simjde cases of splenic anemia, before the development 
of marked cirrhosis of the liver which constitutes Banti's disease, 
splenectomy has "iven fairly <i;ood results. 

Atrophic vascular cirrhosis (Laennec), while not of itself surgical, 
may give rise to ascites, which in some instances may be greatly benefited 
by the Talma-Morison operation of epiplopexy. 

Cases of atropliic cirrhosis of the liver may be divided into two 
groups; First, those due to alcohol. This group contains the large 
majority of all hepatic cirrhosis. The vicrtims are usually middle-aged, 
but occasionally children are affected. The second group is small; 
while the liver-disease has the same appearance, an alcoholic history 
is lacking, and the process has been ascribed to the toxins of various 
diseases. This variety is most common in young adults. 

The liver in vascular cirrhosis is typically hob-nail, and of small 
size. Its substance is composed of small, greenish-yellow islands, 
surrounded by grayish-white connective tissue. It was the yellowish 
appearance which induced Laennec to call it cirrhosis. Hilton Fagge,^ 
in 1<S81, called attention to the fact that in a considerable number of 
accidental deaths in Guy's Hospital, in which the individual was 
apparently in the l)est of health, post mortem showed typical cirrhosis 
of the liver, and while not the first to show “compensatory circulation," 
his accurate and scientific work helped to place the subject on a sound 
basis. 

Compensatory circulation is carried out by the following vessels:*^ 
1. The accessory portal system of Sappey, connecting the portal with 
the epigastric! and mammary sy.stenis. This is usually the cause of so- 
called “Caput Medusa\,’’ a bunch of varices about the navel. Sappey's 
veins anastomose freely with the diaphragmatic veins and so unite 
with the vena azygos. Communication is also established in the 
gast ro-epiploic omentum and about the gall-bladder, especially in tlie 
suspensory ligament of the liver. 2. By the anastomosis between the 
(esophageal and gastri(! veins. 8. The connection between the hemor- 
rhoidal and inferior mesenteric veins. 4. The veins of Retzius, which 
unite the radicles of the portal vein in the intestines and the mesentery 
with the inferior vena cava and its branches. 

Drummond and Talma, independently of each other, suggested 
surgical interference for the relief of the ascites in cirrhosis of the liver. 
Morison, who operated for Drummond, reported two cases in the 
British Medical Journal, Sept. 10. 1896.^® Talma^’ did not publish 
his paper until Sept. 19, 1898, but the first operation at his suggestion, 
was made in 1889, and he both suggested and caused to be practiced 
epiplopexy. 

The omentum contains very large vessels, and, on account of its 
movable character, is easy to attach to the abdominal parietes for 
the purpose of forming anastomosis between the systemic and portal 
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circulations. The good effect, according to Sinclair White, lies not 
only in the increase in the circulation by reason of the supplementary 
channels of anastomosis which are formed, but also in that it increases 
the blood supply to the surface of the liver, whose cells possess consider- 
able regenerative power. White, furthermore, points out that the 
removal of the ascitic pressure also has a good effect upon the liver 
function. 

It is probable that the substitution of the extraperitoneal lym- 
phatics for the over-worked lymph channels plays an active part in 
the improvement of these cases following epiplopexy (Mayo). 

It has been the general experience that individuals with cardiac 
and vascular lesions, such as arteriosclerosis or kidney-degenerations, 
as well as those who are very advancetl in years, are i)oor subjects for 
operative relief. Eighty per cent, of these cases have enlarged spleen 
and 22.5 per cent, have granular kidney. Persons who have developed 
tuberculosis are not suitable for epiplopexy. About 25 per cent., 
according to Pitt, and 50 per cent., according to Rolleston, of those who 
were examined post mortem, had tuberculosis, and nearly half of these, 
according to Kelynack, had tuberculous peritonitis. Young adults 
without alcoholic history, in our experience, have usually been favorable 
cases for operation. 

Monprofit^*** shows a mortality of 28 per cent, in 224 collected cases. 
White compiles 227 cases of epiplopexy with a death-rate of 55 per cent., 
failure in 17 per cent., improved 15 .per cent., and cured 57 per cent. 
The operation performed l)y Rutherford Morison is to fix the anterior 
surface of the omentum by numerous pin-point sutures to the opposed 
parietal peritoneum, which has l)een previously freshened l)y vigorous 
gauze rubbing. Schiassi of Bologna aims at placing the omentum 
outside the parietal peritoneum, between it and the posterior surface 
of the abdominal muscles in front. 

• We have usually carried out this latter procedure by making an 
incision on the right side over the liver, in a line with deep epigastric 
and internal mammary vessels so as to explore its surface. A second 
incision is made four inches below this through the rectus muscle, but 
not through its posterior sheath. The posterior sheath is extensively 
separated from the muscle and a portion of the omentum drawn out 
of the upper incision and, with a pair of forceps, pulled down into the 
pocket, l)ringing it directly in contact with the larger vessels. This 
can be repeated upon the opposite side and the intervening segment 
attached to the whole front of the parietal peritoneum, after the plan 
of Morison. 

Supplementary procedures, such as freshening the superficial 
surface of the liver and the parietal peritoneum have some value. 
Displacement of the .spleen behind the peritoneum has little to recom- 
mend it. Direct anastomosis between the portal vein and the inferior 
vena cava (so-called Ech’s fistula) was unsuccessfully carried out by 
Vidol. In the experimental w’ork on dogs the operation caused a 
tendency to uremia. 
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One mooted point in the after-treatment is the question of drainage. 
The English surgeons prefer tube drainage in the pelvis, the fluid being 
frequently removed, under strict antiseptic precautions, with a syringe, 
until it fails to re-accumulate. As the death rate from sepsis is about 
18 per cent., a great many surgeons, especially in America, have avoided 
drainage, and if the fluid re-accumulates use repeated aspirations 
during the formation of the anastomosis, rather than permanent drain- 
age. In 7 cases operated on by us we have not used drainage and 
had no deaths due to the operation. Two patients have lived more 
than three years. 

TUMOI^ OF THE LIVER. 

Benign solid tumors of the liver are exceedingly uncommon. 
Localized angeiomatous growths have been reported"’" These tumors 
consist of a series of dilated blood vessels, the size of a walnut, or occa- 
sionally much larger. During operations for gall-stone disease we 
have seen a numl)er of such tumors, sometimes distinctly circum- 
scril)ed, sometimes forming an indefinite angiomatous enlargement of a 
considerable portion of the liver. None of these cases required opera- 
tion, but during the removal of a gall-l)ladder which was overhung 
by such a mass, considerable difficuity was experienced in checking 
an accidental hemorrhage. This was finally accomplished by means 
of interlocking catgut sutures, which compressed a piece of gauze into 
the bleeding surface. Most of the reported resections of the liver for 
benign tumor have been for angeiomatous growths. 

Simple cysts of the liver are described in the literature. Usually 
several cysts of small size lie in one lobe. True cystic disease of the 
liver has been reported. 

Simple cysts of large size, containing several pints of clear fluid, 
are rarely encountered. We have met with 2 such cases, l)oth in 
the right lobe The cyst had a capacity of 1 or 2 pints and con- 
tained clear watery fluid. In both instances it was with considerable 
difficulty that we were able to dissect out the thin cyst wall, largely 
by gauze sponging. The hemorrhage, which was quite profuse and 
capillary in character, was checked by a combination of catgut suturing 
and gauze packing, pressure being produced on the packing by’^ the 
method of introduction of the sutures. 

Adenomata of the liver are of raj-e occurrence. Usually, they 
are discovered post mortem as an innocent encapsulated growth of 
epithelial cells. Some are composed of hepatic cells. Others are 
derived from the bile ducts, while occasionally they appear to be fetal 
‘‘rests'' of adrenal or liver tissue. Interesting cases are described by 
Mohamed and Hale White. 

Some of these tumors when single grow to a large size, and operative 
relief is urgent. Cases are recorded by’' Keen, Koenig, and Schmidt. 
Keen removed a cystic adenoma of bile-duct origin from a woman 
aged thirty-one years. Clinically% it was thought to be a floating 
kidney. The operation was in 1891, and she was well in 1899. 
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Multiple tumors are ilescribed liy v. Hippel. Multiple adenomata 
occur at times in caises of cirrhosis. Cornil and Ranvier®* consider 
these growths to be complications of cirrhosis. On the other hand 
Hanot and Oilbert look upon them as a special type of carcinoma. 

Lipomatay or genuine fatty tumors are not met with in the 
liver. 

Teratoma is a very rare condition in this organ. A primary tumor 
was reported by Musick.^- and a secondary emplantetl dermoid bj 
Hulke.^ 

MALIGNANT DISEASE OF THE LIVER. 

Primary carcinoma is a rare form of hepatic tumor, and appears 
in several forms. 1. Massive development, which involves a large 
section of the liver and has a well marked line of differentiation from 
the sound tissue. 2. Infiltrating, and nodular growths, usually one 
primary growth with secondary nodules in the vicinity. Of this last 
variety, a case is reported by Keen'’* in which he removed almost the 
whole of the left lobe successiully. 4. This form is carcinoma with 
cirrhosis. This type is chiefly described by French writers. Hanot 
and Gifl)ert claim that one-third of the cases of primary carcinoma 
are of this type. 

Secondary Carcinoma of the Liver. — This is the most common 
form of tumor of the liver, and is due to carcinomatous emlxdisin from 
some point of primary cancer in the gastro-intestinal tract, especially 
from cancer in stomach and large bowel. In some cases anastomosis 
between the portal system and the uterine and ovarian veins (*arry 
infected cells to the liver from uterine carcinomata. Sec^ondary car- 
cinoma of the liver is, of course, entirely inoperable, yet it is of great 
surgical importance as a contra-indication to radical operation. No 
cancer of the abdominal portion of the gastro-intestinal tract should be 
operated upon, radically, without first examining the liver to see 
whether secondary deposits have already taken ])la(!e. 

The symptoms of hepatic embolic metastasis are peculiar. A 
sudden pain is developed in the region of the liver, usually with a chill 
and elevation of temperature; often slight jaundice is noticed. Ascites 
and jaundice are more frequent in secondary than in primary malignant 
disease of this organ. They are seldom seen in massive carcinoma. 
The local symptoms subside in a few days, l)ut a tumor rapidly develops. 
Nodular ma.sses can soon be felt projecting below the free border of the 
ribs. These increase in size and oversluulow the primary disease. 
On exploration the liver will bo found full of nodular masses, each 
being a point to which an embolus has carried the carcinomatous cells 
through the portal veins. 

There is a class of cases in which carcinoma of the gall-bladder 
extends to the adjacent border of the liver, forming a well marked 
infiltration. These are occasionally operable. In 3 cases of this 
description in our hands, in which there was a well marked corset lobe, 
it was comparatively easy to resect the tongue of the liver with the 
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diseased ^;all-bladdcr. One case died from the operation, and 2 recov- 
ered, only to di(i of recurrence within the year. 

Primary sarcoma of the liver is more rare than carcinoma. No 
case in which operation has been done has been reported. The lesions 
of conji;enital syphilis may be mistaken for the disease. It usually 
occurs as a massive tumor, a diffuse infiltrating form. One type is a 
multiple growth without a discjoverable primary lesion. Sarcomatous 
tumors are usually secondary, having their source in sarcoma of other 
parts of the body. The secondary growth in the liver is much softer 
than carcinoma, sometimes it has a cystic or pulsating feeling, it is 
much more rapid in growth; this is especially true of the melanotic 
forms. 

Another variety of tumor of the liver is due to metastasis of hyper- 
nephroma of the kidney. This is a fatal condition. 

RESECTIONS OF THE LIVER. 

Resections of the liver have not been attended with as many diffi- 
culties as would be expected. Out of 76 cases reported by Keen, 
63 rc(?overed. Hemorrhage, which has been the most important con- 
sideration, has seldom been the cau.'^e of death. In 52 cases related 
by Terrier and Auvray only two died from this cause. The experi- 



Fig. 606. — Excision of Section op Liver. 

Method of checking hemorrhage by combined catgut suturing and gauze. Compression seen 

from above. 

mental work of Gluck, Grimm, Kousnetzoff, Pensky, and Auvray 
have shown that resection of the liver by suitable methods can be 
accomplished with complete success. 

The old-fashioned chain ligature of catgut has been resorted to 
to check hemorrhage. With a blunt needle and catgut interlocking 
sutures are placed through the entire thickness of that lobe of the liver 
which contains the tumor, completely circumscribing it. The tumor 
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is then cut away with the affected liver. The incision in the liver has 
often been nuiile with the Pa(iuelin cautery, although this is not 
necessary. 

Jacoi) Frank has shown that if the edge of the liver is cut wedge- 
shaped. the projecting margins can be sutured together with catgut, 
thus checking the hemorrhage. Dudley Tait found that he could 
coagulate the vessels in the liver substance by the hypodermic injection 
of boiling water, so as to make a l)loodless path around the ])roposed 
line of resection. Keen, in his celebrated case, slowly cut away the 
entire left lobe with a Paquelin cautery, closing the largo vessels with 
a catgut suture on a needle as he came to them. Others have crushed 
the liver substance with heavy forceps, catching the bleeding vessels 
afterward on section through the path made by the forceps. 



Personally, we have found the following combination simple and 
safe. If the portion to be excised is thin it is crusluMl with the forceps 
and then cut away with the knife, followed by a hot. moist compress, 
which is held on the bleeding surface. With catgut on a round needle 
the liver margin is rpiilted back and forth. As much as possible of 
the gap is closed by sutures, and a pad of gauze; of sufficient size to fill 
the remainder is introduced and the liver firmly compressed upon this 
by catgut sutures which produce sufficient tension to check the hemor- 
rhage. As it loosens the gauze is removed from the sixth to the twelfth 
day. 

The older methods, in which portions of the liver were made extra- 
])eritoneal, and after the introduction of hare-lip pins and sight elastic 
ligatures allowed to slough off, have little to commend them. 
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II. SURGERY OF THE GALL-BLADDER AND THE BILIARY DUCTS. 

INTRODUCTION. 

During, approximately, the third week of tlevelopment , a diverticu- 
lum sprouts from the duodenal eiul of the embryonic foregut, and 
pushes into the anterior mesogastrium as far as the transverse septum 
of His.‘ Two buds are developed from this diverticulum, which form 
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the liver aiul all of the hepatic ducts. The hepatic ducts drain into two 
primary divisions, ri^ht and left. The right is larger, shorter, and more 
direct. If stones are found choking the hepatic ducts, the right is 
most often the one involved. 

The main hepatic duct is from three-fourths to one inch and a half 
in length, and e.xtends from the union of the cystic and common ducts 
to the right and left primary divisions. The hepatic ducts have much 
less elastic tissue than the common d\i(*t. and in the liver substance 
itself the duct walls are thin and easily lacerated. 



Fig. .^)8. — Showing the Rki.ationh of the Liver, OALL-Hi.AnnKK. and Bile Drrr to tub 
Stomach, Dcodencm, and Fanckkah. 


During the fourth week of development a diverticulum, consisting 
of two buds or processes, pushes from the duodenum into the meso- 
gastrium and forms the pancreas. These two pancreatic lobes to 
some extent retain their primitive form, having two openings into 
the duodenum, Wirsung's duct being the chief and Santorini’s the 
lesser.'* 

The pancreas is originally completely surrounded by peritoneum. 
Later it lo.ses its posterior layer, thereby fixing the duodenum. When 
fat necrosis takes place from pancreatic leakage, it follows the prim- 
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itiv(i lines; e., it spreads into the peritoneal cavity as well as 
behind it.’* 

The ^all-bladder has a capacity of about one ounce and is from 
two and a half to four inches in length. It is capable of considerable 
distention, and is covered in the larger part of its extent by peritoneum, 
llie attachment to the liver occupying from one-eighth to one-third 
of its circumference. Rarely it has a complete mesentery. The 
gall-bladder is united to the common duct by the cystic canal, an inch 
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to an inch and a half in length, and about one-eighth of an inch in 
diameter. In all hollow organs having storage function the outlet 
is elevated al)ove tlie lowest point to prevent the pressure of the 
contents falling uj)on the sphincter muscles. The exit of the cystic 
duct conforms to the rule and is not at the bottom of the bladder, 
but is slightly higher on the inner side, giving rise to a little pocket 
at the bottom of the gall-bladder known as the pelvis or Hartmann's 
pouch. 
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The common iluct is one-sixth of an inch in diameter and from 
three to three and one-half inches in len#i;th, and lies nearly longitudinal 
with the long axis of the body. 

In the average case of common duct obstruction, if the dilated duct 
be opened close to the cystic duct, the first joint of the forefinger can 
be introduced through the hepatic duct, into the entrance of either 
primary division. For about one and a quarter inches the common 
duct lies exposed in the right inferior margin of the gastrohepatic 
omentum, fairly close to the hepatic artery and the portal vein. 

The first or supraduodenal portion is the point of election for the 
removal of stones b*om the common duct.^ The duct is not sufficiently 
near the portal vein and hepatic artery to render these lialile to harm 
iluring operations, if due care be observed; the danger from this has 
been greatly exaggerated. 

The second or retroduodenal portion of the common duct, oiuj 
inch in length, lies behind the duodenum, while its internal or third 
portion is in clo.se proximity to the head of the pancreas and between 
this organ and the .second portion of the duodenum. 

The common duct joins with the pancreatic duct of Wirsung about 
three-fourths of an inch from its termination. The terminal portion 
as it pas.sos through the intestinal wall is somewhat dilated and tliis 
dilation is called the ampulla of Vater. The entrance of the combined 
common bile, and pancreatic ducts into the duodenum is at the papilla 
on the left posterior wall of the gut, about four inches below the pylorus. 
The papilla is situated at the upper extremity of a longitudinal fold of 
mucous membrane, and is nearly covered by the first normal tran.sver.se 
mucous fold (valvula connivens). This appearance is rather striking 
and facilitates identification. During life the escape of pancreatic 
and biliary secretions affords an even more reatly means of lo(;alization. 

The duct of Wirsung, in 83 per cent, of the cases, carries all of the 
'pancreatic secretions.^ The duct of Santorini is always pre.sent. In 
12 per cent, of the ca.ses it is the main duct, and in 54 per (;ent. is capable 
of acting as a substitute for the duct of Wirsung upon closure of the 
latter. This fact is important when common duct stones and infections 
of the pancreas are present. 

The gall-bladder receives its blood-supply through the cystic artery 
which usually comes off from the hepatic paries, some little distance 
posterior to the cystic duct and reaches the gall-bladder just above the 
neck. The cystic artery occasionally ari.ses from the superior pan- 
creatoduodenal artery, and if .so, may run along the common duct and 
may readily be injured in operations upon the latter channel It 
bleeds .so sharply if cut that it has been mi.staken for the hepatic artery, 
but is of no great importance if caught and ligated. 

A short tran.sver.se vein is frequently found on the free surface of 
the common duct; when injured this vein has occasionally been mis- 
taken for the portal vein, on account of the profu.se venous hemorrhage. 

The lymphatic glands are not numerous The gall-bladder itself 
contains no lymph nodes and but few lymphatic channels. One gland 
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is to be found at the junction of the cystic with the common duct, and 
a few scattered glands lie along the common and hepatic ducts and in 
the gastrohepatic omentum.® 

As shown l)y Lennander,’' the visceral peritoneum is poorly supplied 
with sensory nerves. Jonas, however, has demonstrated that branches 
of the eleventh and twelfth dorsal and first lumbar nerves pass forward 
onto the diaphragm, and that their terminal filaments reach the common 
and cystic (lucts and the neck of the gall-bladder, so that this vicinity 
is sensitive to touch, and when irritated gives rise to the characteristic 
dia])hragmatic sjiasm of gall-stone colic, and a ‘‘grunting’’ respiration 
on manipulation even under profound anesthesia. 

At birth the liver is relatively very large, but the change in blood 
supply diminishes the rapidity of its growth, so that it soon loses its 
predominance. The hepatic function with which we are concerned is 
that of the production of bile, which varies in (juantity from 20 to 
.‘^0 ounces a da}’. This is composed of fluids, pigments, and other 
matter, largely the result of the destruction of the worn-out red blood 
corpuscles. It is strongly alkaline in reaction, and is active in stimula- 
ting the secretion of pancreatic ferments, especially is it valualde for 
its emulsifying mechanical effects in aiding digestion. The fluid parts 
of tlie l)ile arc re-absorbed in the cecum, while the pigments and waste 
solids act as a stimulant to the large intestine, and are passed off with 
the stool. 

It is sui)i)osed that the gall-bladder acts as a storehouse and that 
here bile is stored in the periods l)etwcen meals. When one considers 
that the twenty-four hour output of bile is from 20 to 30 ounces 
or more, tlie single ounce held in the gall-bladder is trifling. Further, 
it has not l)een shown that the gall-bladder forcibly contracts when it 
is full. Murphy’* believes that the gall-ldadder acts like the second 
bulb of a syringe, to produce a steady flow, instead of a jet-like dis- 
charge, from the common duct into the duodenum. Certain it is that 
its function, as far as known, is unimportant, and there is evidence to 
show tliat it is ob.solescent and has about the same status as the appendix 
and the wisdom teeth. 

It has been thought that bile is sterile. This is untrue, if a sufficient 
quantity is examined. AdamF and Ford have shown that leukocytes 
pass out on the free surface of the duodenum and upper jejunum, 
picking up j)articles of fat and bacteria, especially bacilli, and that 
these are destroyed in the lymphatics. The portal radicles, however, 
are continuously absorbing bacteria, which arc carried to the liver and 
annihilated or attenuated and excreted with the bile. It is this 
attenuated infection of the gall-bladder and interference with drainage 
which probably underlies gall-stone disease (Lartigau).'® 

ANOMALIES AND MALFORMATIONS OF THE BILE TRACT. 


Anomalies of the gall-bladder and bile passages are not infrequent.'' 
In examining the reported cases, however, one is convinced that a con- 
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siderable proportion are the result of disease, rather than true congenital 
malformations. Transposition of the viscera with the gall-bladder on 
the left side, is of infrequent occurrence, but cases of this anomaly have 
been reported in which gall-stones forineil, necessitating operation.’- 
A number of cases are reported in which a double gall-bladder existed, 
each with a separate cystic duct: also examples of gall-bladders situated 
within the liver substance, and a third variety, in which the gall-bladder 
was directly connected with the hepatic ducts in the liver itself, there 
being a congenital absence of the cystic duct. In some specimens there 
is no main liepatic duct, the right and left primary divisions extending 
down to the cystic and common duct; or the right primary division is 
joined by the cystic duct, and the left primary division extends down 
nearly to the duodenum before uniting with its fellow. 

('ongenital alxsence of the common duct has been noted, all the 
ducts having separate openings into the duodenum. The common 
duct in a small percentage of cases fails to unite with the pancreatic 
duct, and each has a separate opening, ('ongenital obliterations of the 
common and hepatic ducts have been reported. Some (>() or 70 cases 
have been collected by Thomson,’^ in 1 of whi(*h Summers’’ performed 
the operation of choledocho-enterostomy. (’holedochostomy has been 
performetl a number of times for the relief of this condition. 

SURGICAL SIGNIFICANCE OF JAUNDICE, 

Jaundice is so important a .sign in disea.ses of the biliary pa.ssages 
that a careful study of its characteristics is essential to a proper differ- 
ential diagnosis. 

Surgically speaking, jaundice is always obstructive, and means 
that at .some point in the bile ducts there is an interferemee witli drainage, 
either from within the lumen of the duct, c. 7 ., an infection which causes 
^swelling of the mucous memi)raue and reduction of its carrying capacity, 
or a mechanical obstriurtion from foreign bodies, such as calculi, tumors, 
and even lumbricoid worms which have entered through the duodenal 
orifice.’® In two cases we have seen common duct obstruction caused 
by the pressure of enlarged lymph glands. lnt(M*ferenc(‘ with duct 
drainage is also brought al)out by pre.s.sure from without, due to new 
growths, local peritonitis, adhesions, and plastic exudates, suerh as 
occur about chronic perforations, or ulcers of the duodenum and pyloric 
end of the stomach. 

The most important point to he considered is that jaundice of itself 
has nothing to do with gall-stones in the gall-l)ladder. So long as the 
calculi lie within their natural habitat, jaundice is not to l)c exjiected; 
and if it occurs, it means either that an infection has des(;ended from the 
gall-bladder through the cystic duct, and involves the common and 
hepatic ducts, or that the calculi have moved down into the great bile 
ducts. 

Courvoisier long ago pointed out that tumor in the region of the 
gall-bladder with jaundice usually means malignant disease; he demon- 
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strated that in 86 per cent, of cases of stone in the common duct, the 
gall-bladder is contracted. 

The more common sources of obstructive jaundice are, first, inflam- 
mation of the gall-bladder with or without stones, in which the infection 
extends down the ducts until the common and hepatic ducts are involved. 
The history of previous (rolics without jaundice, and the fact that the 
jaundice disappears, as a rule, within a very few days, without marked 
loss of flesh or general disturbance, will lead to the differentiation. 

Second, penetration of the infection through the gall-bladder or the 
cystic duct to the peritoneum may give rise to a local peritonitis and 
a temporary jaundice. A history of gall-stone disease, with the local 
])ain and tenderness due to the regional peritonitis, and the temporary 
character of the symptoms, indicate the cause. 

Stones in the cystic duct may cause great thickening and pressure 
on the common duct, giving rise to jaundice. 

Stones in the common duct in the large majority of cases, give rise 
to jaundice at some time in their history, altliough in nearly 30 per 
cent, of the cases there may l)e no jaundice, and few symptoms at the 
time the patient is examined. A present or past history of gall-stone 
disease, with recurring chills, fever and sweating forming the syndrome 
descril)ed by Charcot is to ])e looked for. The jaundice is intermittent, 
and if severe is of a dark, dirty, yellowish color, with a dry, harsh skin 
from the accomi)anying infection and is attended by colicky distress; 
tliere is nearly always a definite loss of body weight. 

(’arcinoma of the gall-bladder producing jaundice gives rise to 
a painless tumor which comes on .slowly before the jaundice. The 
color is a lemon yellow, and does not materialy change day by day 
except for the worse. It will usually l)e found on inquiry that at a 
period of months or years before tlie development of the nodular mass 
gall-stone disease was present. 

New' growths within the common or hepatic ducts are not neces- 
sarily accompanied by a j)reviou.s history of gall-stones. The jaundice 
is usually of a dark, greenish -yellow' hue, is painless and progressive, and 
no tumor is to be felt. 

Chronic pancreatitis as a cau.se of jaundice usually has a hi.story of 
gall-stone and tlierc are moderate remissions in the jaundice itself, but 
not to the extent seen in common duct stones. While there is con- 
siderable lo.ss of weight, there is not the progressive emaciation of 
malignant disease. 

The jaundice of hypertrophic cirrhosis of the liver (Hanot) is 
differentiated by the lack of pain and the great size of the involved 
organ, w'hile the jaundice of atrophic cirrhosis is usually preceded by an 
alcoholic history and an enlarged spleen is often present. 

Catarrhal jauntlice has nothing in its clinical course to suggest 
a surgical lesion, neither has the so-called hematogenous jaundice, which 
is due to the rapid destruction of red blood-corpuscles from toxic or 
chemical poisons. 
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INJURIES OF THE GALL-BLADDER AND BILE PASSAGES. 

The noiTiuil ^:ill-bliid(ler anil liilc-duct are seldom injured by external 
force. Desrosiers/® in lcS04, was able to collect but 25 reported cases, 
and in some of these there was pre-existing disease. 

When we consider that the normal ^>:all-bladder. dried and distended 
with air, will stand one hundred pounds pressure before breaking, one 
can well believe that indirec^t force sufficient to produce rupture (^an 
occur only under very peculiar circumstances. • We have twice seen 
subcutaneous rupture, both in youn«: children, aiul l)oth in exactly the 
same way, the child slipping from a loail of hay between the wheels and 
the entire weight of the load on a narrow wagon-tire was brought 
directly upon the margin of the costal arch. A small numl)er of cases 
have been reported in which direct injury to these structures by stab 
and bullet wounds has occurred. In injury of the gall-bladder or ducts, 
jaundice will be present in a large percentage of cases. Desrosiers 
found it to occur in 05 per cent., while .Meyer found that onl}' 4.75 per 
cent, of cases of ruptured liver were attended by jaundice. In those 
who survive the injury twenty-four hours this percentage increases. 

The jaundice from rupture of the gall-bladder may be less profound 
than when it results from laceration of the main bile ducts, and bile 
will still appear in the stool. There is also a marked tendency to 
develop a localization of the troid)le, a condition not met with after 
rupture of the main bile ducts. 

The behavior of the liile in the peritoneal cavity depends, to a very 
large extent, upon whether there is pre-existing disease or not. Normal 
bile is but slightly infectious. It may be tolerated for a considerable 
length of time, but in the pre.sence of infections, such as in gall-stone 
disea.se, a fatal peritonitis is u.sually rapidly induced. 

Ran.sohoflf calls attention to the fact that free bile in the peritoneal 
cavity gives rise to a localized jaundice of the umbilicus, a most valualJe 
sign. 

Surgical treatment should be immediate abdominal section, removal 
of the injured gall-i)ladder, and repair of the lacerateil ducts with catgut 
sutures. A few cases are on record in which repeated aspirations 
of a biliary a.scites following rupture in the bile tract has enabled 
nature spontaneously to close the injured i)art, but no reliance should 
be placed upon such a remote possibility. 

Kncapsulated acammulat ions, which have resulted secondarily 
to injuries, sliould be treated by drainage, without too extensive search 
for the point of perforation. 

GALL-STONE DISEASE. 

If gall-stones can be said to have a normal habitat, it is in the 
gall-bladder. Cases have lieen reported in which stones have un- 
doubtedly formed in the common, and more especially in the hepatic 
ducts, without any involvement of the gall-bladder. We must, however, 
agree with Beers^* that a stone from the gall-bladder which has become 
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lodged in the common duct is, with few exceptions, the cause of the 
accumulation of duct stones, of which if forms the apex. 

Gall-stones occur three times as often in women as men. In eighteen 
hundred operations in our hands, 76 per cent, were in women and 
24 per cent, were in men. It is hard to account for this sex dispropor- 
tion. 

As bacterial infection is one of the main factors in the production of 
gall-stones, it is thought by some authorities that constipation, which 
is more common in women, may play an important part in loading 
upon the liver an unusual number of bacteria of the colon group. The 
liver of man is one-thirty-sixth of the body weight; the liver of woman, 
one-fortieth It is possible that there is an equal disproportion in 
function; the liver of man being relatively more active, because larger. 

It must be remembered, too, that the liver of the pregnant female 
must be able to care for mother and child, which throws an unusual 
amount of work upon that organ, and the number of cases in which 
the first sym]^toms of gall-stone disease were associated with pregnancy, 
eitlu^r during, or soon afterward, is noticeable. Naunyn states that 
90 per cent, of women with gall-stones have borne children. 

Nearly 50 per cent, of all the cases are people al)Ove forty years of 
age. In both sexes, especially the male, gall-stone disease is rare under 
twenty-five years of age, but it has been reported in children, and 
even in new born infants. 

There are three impoi*tant factors in the production of gall-stones: 
The first, jiointed out l)y Naunyn, is the remarkalde association of 
micro-organisms with the origin of calculi, (/holesterin, which is the 
most important single calculus constituent, is a direct result of the 
action of liacteria upon the mucous membrane, and lime salts, when 
])resent, have the same origin. The micro-organisms which are most 
active usually belong to the colon group, including the typhoid bacillus. 
A great many cases of gall-stone disease can be tlirectly traced to typhoid 
fever. In Welch’s laboratory the typhoid bacillus has been isolated 
in pure culture from the gall-bladder seven years after an attack of 
typhoid fever. In the nucleus of gall-stones clumps of bacteria are 
often found. 

The second important factor is obstruction to free drainage. This 
is usually the result of swelling from an infection of the mucous mem- 
brane produced by bacteria. 

Thc^hird factor is the so-called lithogenous catarrh, or gall-stone 
diathesis, about which we know but little. 

As to how the bacteria reach the gall-bladder there has been con- 
siderable difference of opinion. Hond has shown that there are reverse 
mucous currents in the intestines, and that indigo-carmine particles 
have l)een carried mccdianically from the anus to the gall-bladder. It 
has also been shown that the bacillus prodigiosus, two hours after being 
placed wdthin the anus of a rabbit, can be found in the animaFs mouth. 
These facts lead one to believe that the gall-bladder infection is an 
ascending one from the duodenum. On the contrary, the duodenum 
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in the vicinity of the coinmoii duct is usimlly sterile, and the washing 
effects of the bile have been shown to be sufficient to keep the healthy 
duct clear of micro-organisms. 

Experimentally, gall-stones have been difficult of production; 
the infection produced being, as a rule, of too virulent a character. 

When we further consider that a peculiar attenuation of the bacteria 
is necessary for gall-stone formation, we must agree with Lartigau-^ 
that it is altogether probable that it is bacteria carried through the 
liver by means of the portal circulation which furnish the infected bile 
responsible for gall-stone production, the action of the liver cells being 
to destroy or attenuate the virulence of the micro-organisms. 

Gall-stones may be single, but, as a rule, arc multiple, and as many 
as eleven thousand have been reported. 

About 70 to 80 per cent, of the substance of the stones is cholcstcrin; 
the rest is composed of bile pigments and lime salts. These proportions 
are, however, quite varial)le. The calculi vary in size from a grain 
of sand to one reported by Rob-soir* weighing nearly .‘11 ounces — as 
large as a goose egg. Gall-stones are usually all formed at one time, 
although we have seen a few cases in which there were several crops 
of stones, as shown by the entire difference in color, size, shape, and 
proportion of the chemical constituents. The time of stone formation 
varies from a few days to a few weeks. The infected and obstructed 
gall-l)ladder becomes filled with a gelatinous material, and in this 
particles of deposit may be seen which act as centers of concentration. 
Stage b}' stage the process can be traced until the stones are complete. 

Symptoms of Gall-stone Disease.— The symptoms of gall-stone 
disease depend upon their location in the biliary tract, the virulence of 
the accompanying infection, and the amount of obstruction. 

The history is often the most valuable single means of diagnosis. 
It is essential that it shoukl be complete, and that the evidence l)e 
carefully sifted and weighed. A patient may complain of chronic 
dyspepsia, and Ijeyond that, only a possible tenderness on deep pressure 
over the gall-bladder area during forced expiration may be found. An 
early history of typical attacks of colic, possibly almost forgotten by 
the patient, will at once give a clue to the origin of the symptoms. 
Careful investigation into the history, with a comparatively small 
amount of external evidence, will many times enable the observer not 
only to diagnose gall-stone disease, but also accurately to determine 
their location. 

Simple Gall-stone Disease. — Gall-stones in the gall-bladder, 
accompanied by a mild and intermittent infection, give rise to sudden 
colics. The.se colics are usually in the epigastric region, a mid-line pain, 
radiating to both sides, through to the back, and upward rather than 
downward. The pain begins suddenly, without regard to diet, exercise, 
or time of day, quickly reaches its maximum intensity, and lasts from 
a few moments to six or eight hours. The cessation of pain is as abrupt 
as its origin, and the feeling of relief is accompanied by vomiting or by 
a sensation of movement of gas; excepting for the effects due to the 
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Gall-stones (Moynihan). 

1, Almost free cholesterin; 2 , cholesterin and bilirubin-calcium; 3, a stone 
removed from the ampulla of Vater; 4, a stone removed from the common duct; 
5, a stone removed from the cystic duct. 
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suffering;, the patient at once regains normal well-being. There is no 
elevation of temperature and the pulse beat is not increased. 

The cause of the pain lies in a sudden temporary obstruction at the 
neck of the gall-bladder, either as the result of a lodgement of the stone 
or a swelling produced by infection. The gall-bladder rapidly becomes 
filled with a serous fluid, producing a spasm of its muscular structure. 
When this muscular contraction relaxes and permits the escape of the 
bladder contents, the attack is over. The reason why there is no 
quickening of the pulse rate, or elevation of temperature, lies in the 
fact that the gall-bladder has few lymphatic channels and no lymph 
glands, and, therefore, cannot absorb septic material with sufficient 
rapidity to jiroduce bodily disturbance, and the gall-bladder is so 
distensible an organ that its elasticity does not permit of a great amount 
of tension. 

Special attention should be called to the fact that there is no jaundice, 
and that the pain is a mid-line pain, which is often called ‘‘gastralgia.” 
In this stage the attacks are 
intermittent and at times dis- 
appear for 3 ’ears without any 
intervening symptoms. It is 
in cases of this description that 
various forms of medication 
have given rise to erroneous 
l)elief as to their curative 
properties, the normal inter- 
mission being credited to the 
treatment pursued. 

Operations for simple gall- 
stone disease are exceedingly^ 
safe. The operation of choice 
is a cholecystostom\% which 
has but a small primaiy mor- 
tality, certainly^ not exceeding 
one-third of 1 per cent, from 
all causes, and the percentage 
of cures is very high, at least 
95 per cent. Cholecystectomy 
can also be performed, and hy 
some is considered the prefer- 
able operation, but it has about 
one-third of 1 per cent, higher 
mortality. 

Complications of GalI«stone Disease.— Gall-stones Impacted in 
the Pelvis of the Gall-bladder. — ^The attack usually begins in the 
same manner as in the simple variety just referred to, but the pain, 
which in former colics suddenly ceased at the expiration of a few hours, 
fails to do so in this particular attack, and is accompanied and followed 
by local tenderness and rigidity of the upper right rectus muscle. The 
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pain gradually abates, but the tenderness lasts several days, possibly 
weeks, and there may be a well-marked tumor formed by the distended 
gall-bladder. 

The most common result is the so-called “cystic gall-bladder,'^ in 
which the organ is filled with a clear, mucoiil fluid without any evidence 
of bile. At other times, the material ilammed up in the gall-bladder 
undergoes further infection and develops an empyema. The temper- 
ature at the height of the attack ma}’' rise to 101° or 1011° F., but not 
often higher, even though the gall-bladder be filled with infective pus. 
The pulse will also be but moderately quickened. The reason for the 
lack of septic .symptoms lies in the fact that although the stone is 
obstructing the pelvis of the gall-bladder preventing the exit of material, 
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the only lymphatic gland which is capable of receiving the infection lies 
beyond the point of oljstruction, and the gall-bladder is distensible, so 
that the tension is not great. In the average case the .slight elevation 
of temperature speedily subsides, and the tumor in the course of a few 
days or weeks becomes much less noticeable, due to the slow absorp- 
tion of the contents of the gall-bladder. Typical colics may not re- 
appear, the stone becoming firmly fixed in the contracted gall-bladder, 
and the patient develops chronic dyspepsia, which defies medical 
treatment. 

In other cases, the pressure gradually forces the stone into the 
cystic duct and from there down into the common duct, introducing 
a new train of symptoms. 
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When distended by infected material, the gall-liladder often becomes 
adherent to the duodenum, transverse colon, or stomach; under these 
conditions, a fistula may form and permit spontaneous evacuation of 
the contents of the gall-bladder into the gastro intestinal canal. In 
rare instances the perforation of the gall-bladder into the free peritoneal 
cavity occurs, giving rise to general septic peritonitis. Typhoid per- 
forations, due to localized gangrene, have l)een reported by Kiliani*® 
and Krdman. Usually the point of perforation is more or less protected 
and an encapsulated abscess forms. This abscess may slowly work to 
the surface of the body and empty itself; it may gravitate downward 
and si)ontaneously discharge into any of the hollow viscera; it may 
pass upward, forming a sulxliaphragmatic abscess; or even perforate 
into the pleural cavity, and possibly, by means of adhesions, evacuate 
itself through a bronchus. The rule is that all of tlie stones do not 
escape through a spontaneous 
fistula, some remaining to cause l 
further Uouhle. 

The indications arc for cho- 
lecystectomy (removal of the 
gall-bladder and the stones), 
ljut on account of general 
local conditions cholecyst os- 
tomy may be the preferable 
operation. Jf intestinal fistuhe 
exist they should be carefully 
closed l>y suture. 

Stones in the Cystic Duct. 

— The rule is that stones in 
the cystic duct do not cau.se 
complete obstruction, and the 
gaU-l)ladder usually contains 
more or less bile. 

In the majority of cases 
the .symptoms are not acute. 

There will be repeated attacks 
of colic, as pain accompanies 
movement of the stone in the 
duct; there is local tenderness 
and a gradual tendency of the 

stone to become forced by the muscular gall-bladder into the common 
duct. 

Impacted stones in the cystic duct give rise to cystic gall-bladder 
or to empyema. These may spontaneously perforate, usually into the 
gastro-intestinal canal, ami are particularly prone to fistula>. Per- 
foration into the stomach just above the pylorus is not uncommon and 
gives rise to acute pyloric obstruction. 

There are three somewhat rare varieties of stone in the cystic duct 
which develop certain marked symptoms: 



Fic ol2 . — Gall-bladdeu with Stone in Cystic 
Duct. 
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(o) Piirtlal obstruction with deficient drainaf*:e 'plus rapid j*:rowtli 
of bacteria frequently l)elon^ing to the colon ^roup. The infected 
bile is discharged intermittently. When it attacks the bile ducts, it 
causes cholangeitis, with chills, fever, and sweating; when it attacks the 
pancreatic duct, it causes acute pancreatitis and fat necrosis. In 
the most severe cases the gall-bladder becomes ilistended, tliin-walled, 
and the bile has a strong fecal odor. 

(fe) A stone impacted in the cystic duct with a contracted, thick- 
walled gall-bladder, containing a thin, mucopurulent, infectious fluid. 
.\t irregular intervals the patient will be suddenly seized with chills, 
sweating, and very high temperature, from 105° to 107° F. The 
symptoms rapidly subside, and are not accompanied by jaundice. 
There is usually consideral)le loss of weight witli constant digestive 
(.listress. These peculiar symptoms ensue because the stone lies in 
a non-distensible duct, with lymphatic glands on each side capable of 
active absorption of the infected material, which is under much tension. 

(c) A stone impacted in the cystic duct with a contracted gall- 
bladder may produce the most marked gastric symptoms, esjiecially 
vomiting, indicating gastric or duodenal ulcer. The vomitus usually 
contains bile. There is emaciation which may be extreme. 

For the relief of stone in the cystic duct, other things being ecpial, 
the indicated operation is removal of the stones l)y cholccysteclomy. 
If the gall-bladder be simply drained after removal of cystic duct stone 
a stricture may result, leading to intermittent colics, as the contained 
mucous .secretions are forced down through the ob.structed ducts, or 
cau.se a mucous fistula to the surface from complete obstruction. If the 
gall-bladder contains liile, and the stone can be removed without per- 
manent injury to the ducts, cholec-ystostomy may suflicc. Should 
there be evidence of infection of the deep du(*ts of the liver at the time 
of the operation cholccystostomy is the safer operation, because it 
•drains the liver ducts and relieves hepatic tension. 

Stones in the Common Duct. Gall-stones in the common duct, 
in the majority of cases, give rise to jaundice. The colicky pain may 
not be severe, but are frequent. The jaundice changes day by day in 
the early stages, but eventually, e.specially in the case of single stones, 
may become completely obstructive. The.se cases are ])rone to attacks 
of cholangeitis, causing chills, fever, and sweating, with high tempera- 
ture, 1(KI° to 107° F., but all of these symptoms may subside and for 
a time there may be comparatively few symptoms. The stones may 
remain in the common duct or in a diverticulum for years without 
marked disturbance, but, as a rule, there is lo.ss of flesh and dyspepsia. 
About 50 per cent, of patients are in the quiescent stage and without 
jaundice when they come under observation. 

The sijmptoins in common duct disease depend entirely upon infec- 
tion and obstruction. These are influenced by the location of the stone. 
If the stone is obstructing the ampulla, jaundice will be marked and 
pancreatic involvement may present itself as a complication. The 
extent of the pancreatic complication depends upon the virulence of 
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the infection, and, as shown by Opic, on the ability of the pancreas to 
drain itself throujrh the accessory pancreatic duct of Santorini. A 
movable stone, which is just too lar^i:e to pass through the papilla of 
the duct (described by Christian Fenger'-® as a ‘M^all valve stone”), 
gives rise to very marked symptoms of intermittent jaundice and 
recurring attacks of cholangeitis, with high temperature, 103® to 107® F. 
Ihe stone moves about freely in the duct with consequent constant 
irritation and infection and occasionally may block the outlet. 

Stones in the common duct frequently discharge after slow dilation 
of the papilla. Temporary attacks of jaundice with pain and local 
tenderness, suddenly relieved, usually indicate that the stone has 
passed into the duodenum, and that it may V)e recovered from the stool. 

In the common duct stones may ulcerate through into the gastro- 
intestinal tract, usually the duodenum. ;Most marked symptoms of 
obstructive jaundicv') and local peritonitis, with elevation of tempera- 
ture were present in four patients on wliom we considered operation 
inadvisable; but after the lapse of from six to eight weeks in each case, 
a stone passed through the intestinal tract, and prompt recovery ensued. 
All the stones, however, do not usually esca])e by the fistulous passage. 
We have had an opportunity in a niiml)er of instances, during the 
removal of retained stones, to follow the course of those that made 
spontaneous exit. 

Stones may reform in the common duct after removal. We have 
had this ha|)pen three times after a cholecystectomy had taken away 
the possibility of the usual site of formation. We have never known 
recurrence of stones in the common duct after cholecystectomy, except 
under one or more of the following conditions: the stones removed had 
originated in the gall-bladder; they had left, as a legacy, an infected 
and thickened common duct; they had given rise to chronic pancreatitis, 
which in turn interfered with efficient biliary drainage. 

Stones in the common duct should be removed by choleilochotomy 
and temporary biliary drainage to the surface l)e estal)lished. 

Hepatic duct stones may be classed with common duct stones, as 
they arc i)ractically always accompanieil by su(‘h, and are secondary 
to them. In the large majority of cases stones in the hepatic ducts have 
had their origin in the gall-blaiUler. The stones have passed from the 
gall-bladder to the common duct, thence gaining access to the dilated 
liepatic duct. Under these circumstances, fresh calculi may be formed 
in the hepatic ducts themselves. Such are usually little, disc-shaped 
stones, of black or dark brown color, without facets. Occasionally, 
however, stones may form in a considerable length of duct and be 
pressed so closely together as to produce facets. It is difficult, and often 
impossible, at operation, to remove all of the hepatic duct stones, and 
preparation must be made for their escape either by the freest possible 
drainage from the common duct to the surface of the body or by 
dilation of the papilla. We have I’emoved several hundred stones from 
the hepatic ducts, and then had a continuous discharge of calculi from 
a common duct fistula for a number of days. • 
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NON-CALCULOUS CHOLECYSTITIS. 

Iiifiiimmution of the gall-bladder without stones is not at all uncom- 
mon, and it is quite possible that in many instances such a condition has 
long precedeil the formation of calculi. 

Three varieties can be distinguished: First, Acute phlegmonous 
cholecystitis, in Nvliich there is virulent infection with thrombosis of the 
vessels. In this the entire gall-bladder rarely, more fretpiently the 
mucous membrane, becomes gangrenous. Perforation sometimes take 
place into tlie free peritoneal cavity, giving rise to general sei)tic jieri- 
tonitis. The perforation may occur gradually, the extravasated 
material be(‘oming encapsulated, forming an abscess with secondary 
fistula, and the discharge of the contents into the gastro-intestinal 
tract or to the surface. A large variety of bacteria are found in these 
cases. Most commonly they are from the (*(>lon group, and in nearly 
all cases streptococci are present, usually with other micro-organisms. 
Rarely, acute phlegmonous cholecystitis o(*curs iluring typhoid. 

riiolecystectomy is the indicated surgical treatment (s(‘e p. lOlt)). 

Second, subacute cholecystitis, in which the inflammation does 
not seriously affect the wall of the gall-1 )laddor. There is a tendency 
for this organ to l)ecomc greatly distended. Its walls are not nuicli 
thickened and the contents consist of bile and mucus, usually thin in 
cliaracter and frequently foul-smelling with marked focal odor. These 
cases sometimes give rise to very marked sym|)toms from the escape 
of the infected fluids into the deep ducts, shown by chills, sudden, 
irregular high temperatures, and a moderate amount of jaundice*. 
Subacute cholecystitis is particularly apt to 1)0 the originating focus 
for a fatal septic cholangeitis, or for acute pancreatitis and fat necrosis. 
I'pon examination the gall-I)ladder will be found much enlarged, and 
non-compressil)le, it being impossible to empty it of its contents by 
pressure. There will be a moderate amount of adhesions about the 
fundus, and as no stones can lie felt in its cavity some doubt as to the 
nature of the malady will be experienced, until, upon ojiening the 
gall-bladder, its contents at once explain the nature of the pathologic 
condition. 

If, at the time of the operation, the hepatic ducts are wholly free 
from involvement, cholecystectomy is the operation of choice, but if 
there is any evidence whatever of infection of the liver diu^ts in an acute 
or subacute stage, prolonged drainjige of the bile to the surface by 
cholecystostomy is essential because the condition of the hepatic ducts 
overshadows the cholecystitis. 

In cholecy.stostomy for this troulile suture the gall-bladder to the 
aponeurosis external to the muscle, just beneath the skin, for the 
following reasons: 

(а) If, as is common, relapse occurs, this superficial attachment 
permits of spontaneous re-establishment of the fistula. 

(б) In cholecystostomy the gall-bladder is usually united to the 
peritoneum, and if relapse takes place a second operation becomes 
nece.ssary. 
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(c) If the j];all-bladder is attached to the skin a permanent muco- 
cutaneous fistula is liable to result, requiring a plastic operation for its 
closure. 

Thirdf chronic cholecystitis. The gall-bladder is filled with thick 
muco-bile of a dark, viscid character, and often there is a considerable 
amount of adhesions, binding the peritoneal surface to the surrounding 
viscera. The lymphatic glands about the neck of the gall-bladder and 
along the common duct are noticeably enlarged. On opening the 
gall-bladder and removing its contents, little pigmented areas of a 
yellowish color are found scattered over its mucous surface, giving it a 
si)eckled appearance. These are quite characteristic, and are due to 
erosion of the superficial epithelium, with deposit of bile pigments at 
various points. 

licfore making a diagnosis of non-calculous chronic cholecystitis, 
one should examine the appendix, the right kidney, and the pyloric end 
of the stomach and duodenum to see that there is no error, because, as 
a rule, the diagnosis cannot be fully established until the gall-bladder 
is opened, and if the (‘onditions above noted do not exist it is probable 
that the clinical symptoms do not have their origin in a cholecystitis. 
(l(ineral exploration cannot be .so safely carried out after opening the 
gall-l)ladder as l)efore doing so. 

If there is no evidence of any involvement of the hepatic ducts 
cholecy.stectomy is the indicated operation, Init if there is the slightest 
doubt cholc(*ystostomy with prolonged bile drainage is an c(pially 
effective, although slower, method of cure. 

COMPLICATIONS AND SECONDARY CONDITIONS RESULTING FROM 
GALL-STONE DISEASE. 

Acute perforation of the gall-bladder into the free peritoneal 
cavity is marked by all the symptoms of visceral perforation, whether 
it be of tli(‘ duodenum, stomach, pancreas, or appendix. The patient 
usually gives a history of gall-.stone disease, and previous to the sudden 
symptoms, colic or distress occasioned by obstruction and distention 
of the gall-l)ladder has been pre.sent. (leneral peritonitis is rapidly set 
u|) from the infected fluids escaping through the perforation. The 
tendency of the material which escapes from the gall-bladder is to 
gravitate downward into the appendical region, and at once gives rise 
to the idea that the case is one of perforated appendicitis. A careful 
history, however, and the location of the early s^unptoms, such as pain 
and muscular rigidity, in the region of the gall-bladder, will enable 
us to make a differentiation. 

The treatment should be immediate abdominal section for the 
removal of the gall-bladder and free drainage. 

Fistulous communications between the gall-bladder or the bile 
ducts and the gastro-intestinal tract, usually close spontaneously, but 
occasionally they give rise to marked symptoms of obstruction, espe- 
cially when these exist in. the vicinity of the pylorus. 
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Fistuhv wliich lead to the surface of the body are not at all infreciuent, 
and at some point between the skin and the involved gall-bladder or 
duct calculi will usually be found. 

The treatment of intestinal fistula should be division and closure 
of the intestinal opening by purse-string suture of linen or silk. If the 
gall-bladder is the offending organ it should be removed, and drainage 
established by means of rolls of rubber tissue, (lauze drainage is very 
liable to be followed by secondary tistuhe. 

When the vicinity of the pylorus is involved after cutting loose 
the fistula, plastic closure should be made in such way as not to narrow 
the lumen of the gastro-intcstinal canal. In rare instances it will be 
necessary to do a gastro-jej unostomy to overcome the obstruction. 

Adhesions and bands, limiting the function of tlie gall-bladder or 
interfering with drainage through the ducts, are occasionally found, 
and give rise to marked symptoms. Gall-stones may or may not be 
present. In nearly all cases of gall-bladder disease e.xlensive adhesions 
are to be expected, and it is rather surprising that they so rarely give 
rise to symptoms. 

The treatment should be abdominal section, with removal of the 
gall-bladder and the calculi, if present, and division of the bands. The 
omentum and transverse colon should be-^ transplanted upward, so 
that when new adhesions form tliey will not interfere with organs 
like the duodenum and stomach, the functions of whh^h depend upon 
motility, but with structures which will not give rise to unpleasant 
.sym[)toms. 

Strictures of the ducts are usually the result of the prolonged 
lodgment of stones, contraction resulting after the stones have been 
passed spontaneously or removed surgically. 

Such strictures or kinking usually occur in tluj cystic duct, and if 
cholecystostomy has previou.sly been done a mucous fistula to the 
.surface may be the re.sult. 

Strictures in the cystic duct should l)e treated by removal of the 
gall-bladder. 

Strictures of the common duct are much more serious, but fortu- 
nately, are relatively rare. Treatment may be eitlujr by (a) plastic 
operation; (h) complete division at the strictured area and re-implanta- 
tion into the duodenum; or (c) cholccystenterostomy. 

Involvement of the pancreas in gall-stone ili.seasc is exceedingly 
common, and will be found discussed in the chapter on ‘M)iseases of the 
Pancreas.” 

A study of the anatomic relations of the common duct and pancre- 
atic ducts will eliKudate the reasons for the pathologic conditions 
presented. It is probable that nearly 50 per (rent, of acute infections 
of the pancreas have their origin in infection of the liiliary tract, and 
75 per cent, of the chronic involvements of the pancreas have the same 
etiology. So true is this that stones in the (rommon duct are, in the 
very large majority of cases, associated with chronic thickening of the 
head of the pancreas. 
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TUMORS. 

Benign tumors of the gall-bladder are exceedingly rare; adenoma of 
the mucous membrane being the most frequent, showing itself by a 
distinct polypoid growth projecting into the lumen of the organ. In 
one case of our own, such a tumor acted as a ball-valve, causing inter- 
mittent obstruction. Robson reports a similar case. Almost the 
entire range oi benign tumors are occasionally met with, but are so 
infrequent as to be merely surgical curiosities. Those interested will 
find an excellent resume of the literature in Rolleston\s “ Diseases of the 
Liver, Gall-bladder, and Bile Ducts.” 



Fio. 513. — (jRoss .Api’eauance in a Case of Cancer of Oall-blauder. (J. Garland Sherrill.) 


Cancer of the Gall-bladder and Bile Ducts. — In eighteen 
hundred operations upon the gall-bladder and liile passages, we found 
malignant disease present in 4 per cent. In about 75 per cent, of these 
the gall-bladder was affected and in 25 per cent, the bile ducts. The 
rule is that the disease is too far advanced for radical extirpation when 
the patient comes under observation, but now that cholecystectomy 
has a widening field, it occasionally happens that in removing a thick- 
walled and functionless gall-bladder early cancer is accidentally 
removed. We have met with seven such instances. Three of them are 
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now well after more than two yeai*s, while none of the cases in which 
we were able to recoj;nize that the disease was cancer at the time of 
the operation liveil more than one year. 

Cancer of the Gall-bladder. — Cancer of the ^all-bladder, so far as 
our experience goes, does not exist in more than 4 or 5 per cent, of the 
cases that come to operation; although Schroeder says that no less than 
15 per cent, of the patients with gall-stone disease eventually succumb 
to cancer, and Sherrill'-'' puts tlie per(*entago at about 14. In at 
least 75 per cent, of the cases, the subjects are women, practically the 
same sex disproportion as is exhibited in gall-stone disease. Courvoisier*" 
found that 74 out of 84 cases of malignant disease of the gall-bladder 
had gall-stones. Siegert'” states that in 95 per cent, of all cases of 
primary cancer of the gall-bladder gall-stones are present, and adds 
this important fact that gall-stones are found in only 15 per cent, of 
secondary cancers of the liver. Beadle,'*'- in the London Cancer Hos))ital, 
found that in primary cancer of the gall-bladder and liver gall-stones 
were present in all, and in twenty-six secondary liver cancers gall-stones 
were present in none. llu.s.ser*'** comes to the same conclusion in his 
excellent monograph on this subject. 

The following indisputaWe facts atti’act attention. 

FiAst, gall-stones are almost always present in ju’imary cancer of 
the gall-l)ladder, and not in .secondary metastasis. 

Second, the relative disproportion of malignant di.sea.se of the gall- 
bladder and gall-stone disease in men and women is practically identical. 

Third, the pathologic lesions actually found arc best explained 
on the irritation theory. 

The diagnosis of primary cancer of the gall-l)ladder may be ea.sy. 
In the history, evidence of active gall-.stone di.sea.se at some time in the 
past can usually l)e elicited, but, as a rule, there is a long interval of 
comparative health before the development of the malignant di.scaise. 

A hard tumor, which has come on painle.s.sly, can often l)e detect(Ml 
in the region of the gall-bladder. There is progre.ssive loss of weight 
and later cachexia is developed. The tumor becomes more nodular 
as the liver is involved, and jaundice from involvement of the common 
and hepatic ducts is usually present in the later stages. 

Naunyn says that at least one-half of the cases of jaundice diagno.s- 
ticated as gall-stones are cau.sed by or complicated with cancer. In 
our experience this is altogether too high a percentage. Jaundice, 
when it appears, is persistent and unchanging. Courvoisier demon- 
strated that 86 per cent, of ca.ses of tumor, with jaundice, were due to 
malignant disease. 

Not all hard tumefactions of the gall-bladder are cancers, however. 
RoUson'*^ details 1 case in which a hard, thi(;k-walled gall-bladder, 
supposed to be malignant, was opened and drained. The patient even- 
tually recovered and remained well. Abbe reports an almost identical 
case. 

The site of the cancer in the gall-bladder is usually near the fundus. 
Sutton®^ finds general carcinomatous infiltrations of the gall-bladder. 



TlJMOltS. 


1007 


forming a thick-walled tumor in the center of which is a cavity containing 
stones, to be the more common variety. Butlin^® says that the carcin- 
omatous ulcer is more frequently found. In other cases a tumor will 
be found projecting into the cystic cavity. 

Sur(jical Indicalionfs . — Carcinoma confined to the gall-bladder 
should be promptly excised, and with it the associated border of the 
liver. 

Jaundice, extensive involvement of the liver, peritoneal grafting, 
ascites, and deep lymphatic metastasis are contra-indications to radical 
operation. 

Sarcoma of the Gall-bladder is excreedingly rare. Musser found 
but 3 reported cases. A small number have been collected since 
his classical monograph, in one of which operation was performed. 
The disease may be looked upon as a surgical curiosity and has no 
apparent etiologic relationship to gall-stones. 

Cancer of the common bile duct is rare. Kelynach, in 4578 
autopsies, found 8 cases of primaiy cancer of the gall-bladder, but 2 
having origin in the duct. Musser collected 100 cases of carcinoma of 
tlie gall-bladder and 18 of the bile ducts. The site of the neoplasm in 
the common duct is either at the junction of the hepatic and cystic 
ducts, or near its duodenal termination. Of IS collected cases 3 showed 
in the hepatic duct, 14 in the common duct, and of these latter, 9 were 
at or near the papilla. Holiest on, in 17 cases of cancer of the duets, 
found 2 in the hepatic and 15 in the common duct, of which 10 were 
at or near the papilla. 

While gall-stones can lie conceded to lie the most important etiologic 
factor in the causation of cancer of the gall-bladder, this is not true of 
the ducts. 

First, the sexes are equally liable. Second, Edes, in 22 collected 
cases of cancer at or near the })apilla of the common duct, found gall- 
stones in but 4, and in 3 of these the stones were found in the gall- 
bladder itself, not in the duct. The extensive experience of Robson, 
however, entitles his opinion to great weight. He believes that gall- 
stones are the most common cause of malignant neoplasms in the 
biliary passages, and that the reason the stones are not found is that 
they have passed out. 

The histological variety of carcinoma of the ducts is the columnar 
cell type. The growth progresses by contiguity and involves the 
lymphatic glands late. The tumor is usually quite small, as a rule not 
larger than the end joint of the finger. It is of a very hard, almost 
stony consistency, and of a grayish-white color, and cuts like gristle. 

Jaundice is an early syinptvim. As a rule, it is painless and not 
accompanied by septic manifestations in the ducts, although some 
cases have been reported in which ulceration led to duct infection, 
with chills, fever, and sweating. The distended gall-bladder can often 
be detected on palpation. In the early stages the jaundice may be 
intermittent. In the later stages, it is complete, with progressive 
emaciation. The course of the disease is rather slow, and a year or 
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more may elapse from the he^inniii^ of the disease as evidenced by 
jaundice before ileath occui’s. 

A considerable number of tumors of the ducts have been operated 
upon. Movnihan*^^ presents an excellent resume of the cases operated 
upon and the results. 

The growth and the affected part of the duct should be excised, 
with re-implantation of the divided end of the duct into the duodenum 
at a new point, or in case of resection in continuity, end to end anasto- 
mosis by suture, ('losure of the duct with cholecystenterostomy for 
permanent bile drainage has been advocated. For palliation the bile 
may be drained to the surface by means of cholecystostomy, or chol- 
ecystentcrostomy may be performed. 

OPERATIONS UPON THE GALL-BLADDER AND BILIARY DUCTS- 

Surgical interference in gall-stone disease sliould be instituted, 
other things being equal, as soon as the evidence renders tlie diagnosis 
certain. Nearly every argument used for early operation in aj)pendi- 
citis applies to Inliary calculi. The mortality of operations for the 
relief of simple gall-stone di.sease does not exceed one-third of 1 per cent., 
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and taking all conditions for which operations confined to the gall- 
bladder are necessary it does not average over 2 per cent. The safe 
time to operate is while the gall-stones are in their natural habitat, 
and before involvement of the deep ducts and the pancreas, or the 
development of malignant disease greatly endangers the patient's 
existence and increases the mortality. 
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In ei^i;hteen hundred operations which we have performed, no less 
than one patient in six had permitted the favorable time to go by before 
submitting to operation. 

Involvement of the biliary ducts in gall-stone disease has the same 
significance as extension to the peritoneal cavity has in appendicitis. 

Table, Instruments, Operative Material, etc.— Comparatively 
few special instruments are necessary beyond the ordinary working 
list. 

Firsty as to the operating table. Some provision for elevating the 
lower chest in order to throw the intestines downward and thereby 
increase the abdominal aspect of the costal opening, as first recom- 
mended by Elliot,’*® is of advantage. This is ordinarily accomplished 
])y the use of a sand-bag twenty-four inches in length and sixteen 
inches in circumference, which is placed across the ordinary operating 



table just beneath the short ribs. The ol)jection to its use is that if 
placed prior to the giving of the anesthetic it renders the patient very 
uncomfortable, and if placed afterward it necessitates a readjusment 
of the protection about the field of operation. Also, it does not allow 
of easy change of position. For these reasons, many operating tables 
are made with a screw elevator which lifts up a narrow section of the 
table to the desired position and serves a very useful purpose. Another 
good table is one w’hich has a break in it at the proper point, giving a 
double inclined plane when so desired. 

The curved Carmalt artery clamps, six and one-fourth inches in 
length, are especially useful in these operations. They are too long 
to l)e readily lost in the abdominal cavity, as has happened with the 
short artery forceps, and their elasticity enables gentle grasping of the 
tissues without laceration, while the curve is about that of the under 
surface of the liver. 

VOL. Ill 04 
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A inodiuni ratchet retractor of the Simpson type is useful, and 
enables the operator to dispense with the hands of an assistant. For 
work about the deep ducts, the curved, smooth retractors of J leaver 
are valuable. As a matter of fact very little retraction is usually 
necessary, and this is best secured by the hand of an assistant, aided 
by a piece of ^auze to prevent slippin*^. 

The Ochsner aspiratinjj: trocar for removiniL; the contents of llie 
^all-bladder is a most valuable device for cleanly evacuating the con- 
tained fluids. The lon^ lu^edle forcep of Murphy, and the small, stout, 
catgut needle of the l^ibrell-Fer]»:uson pattern, are those we pnfler 
for deep suturin»:. The best jicall-bladder scoop is that of Hobson. 
For special purposes the Fiimey scoop, which has a block-tin malleable 
shank is useful in removing; stones from deep sit \iat ions. 
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For loosening up impacted stones, a loii”: probe-pointed »:rooved 
<lirector, bent and somewhat an«;ulat(ul half an inch from the tip, will 
.sometimes be of consideralde assistance. 

A fiiall-.stone forceps modified from the Blake pattern, so that it 
acts like a molar tooth extractor, should l)e at liand. The an.de is such 
that if the tip of the forceps pass beyond the middle of the stone, it 
has a tendency to crowd the stone up into the jJirasp of the forceps and 
does not readily break it. 

For draining the gall-blad<ler in cystostomy, we prefer a one-fourth 
imdi rubber tube wrapped with four thi(^kncs.ses of 5 per (;ent. iodoform 
gauze, and rolled about this, rubber tissue. On placing this in the 
gall-bladder, the walls can be tied sufficiently tight around the packing 
about the rubber tube to render it bile-tight, without interfering with 
the carrying capacity of the tube it.self. The tube is held in position 
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by u purse-string suture of catgut which is passed through its gauze 
wrappings, holding a few days until tlie catgut dissolves. 

For drainage outside the gall-bladder, the split rubber tube of 
Hobson, made by splitting an ordinary rubber tube of the required 
size throughout its length and packing it with a strip of 5 per cent, 
iodoform gauze; or the ordinary “cigarette drain. “ composed of gauze 
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1, Scalpd wifli “finii »rrip" Imiulle; 2. pn»l){»-poiiitC(l scissors rurvoil on flat; 11. Finnoy’s jrall- 
stoni* scoop with inallcablo sliaiik; -1, Robson’s ^all-stone stM>op; ty, modified Blake fiall-stone foreep; 
<>. probe-pointed Kiooved tlireetor, malleable shank; 7, Ochsner’s aspirating troear; S, Koeher 
dissector with eye in eml: 9, Kelly gan/.e packer; 19. malleable long prol»e; 11, Kelly nee<lle holder; 
12, Dibrell- Ferguson neeille; Rl. Murphy neetlle holder; 1*1. medium Simi. on retractor; 15, Deaver’s 
long retractor; 16, Deaver’s short retractor; 17, P^n’s forceps; 18, C’ariiialt forceps curved. 


wrapped with rubber tissue, may be u??ed with advantage. All gauze 
for drainage purposes should have a selvaged edge, so that threads 
may not be left behind through irregularity of cutting from the end of 
the gauze roll. 

Narrow strips of folded gauze are also very useful for mopping out 
the gall-bladder. 
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F\)r ilrainiiig the common duct we prefer the fish-tail tul)C of 
lliimic. Two notches are cut half an inch tleep, opposite each other, 
at one end of the tube. This is introduced into the lumen of the lar^e 
duct ami sutured in with catgut. The l)ile readily passes underneath 
the tube ami out throu«:h the common duct into tlie duodenum to the 
extent which the obstruction permits, while the tube itself efliciently 
prevents any tension and keeps up free drainage. The tube in the 
"all-Uatlder, or in the common duct, is attached l)y a i)iece of filass 
tube one ami one-half inches in length to a short piece of rubber tubiiijur, 
which leads to an ei^ht-ounce flask, which acts as a bile receptacle and 
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1, Binnir’si fishtail tube; 2, ciifarette tlraiii riibb«*r tisMie atul Kau/e; .'F, split rubber tube with 
Kuuze; 4, dresse<I nibbcr tube Kail-bladder drain. One-fourth inch rubber lube wrapped in Kauze 
and whole enclosed in rubber tissue; o, bottle with drainaKe tube; 0, tWD-iniii selvaKed odne Kauze 
strip; 7, lar^e stpiarc gauze pad; 8, gauze roll; 9, .small gauze sponge .strip; ID. large gauze sponge. 


is fastened into the dressings. A boiled bottle is used to replace the 
one in the dressings twice each day, or oftener when necessary. 

For packing the intestines back from the field of operation stjuaros 
of gauze should be provided. These are made eight by ten inches in 
size and composed of eight thicknesses with an identification tape. 
The space in front of the liver and about Winslow’s foramen is protected 
with strips of gauze one yard in length and one-half yard wide, folded 
until they are four inches in width. These act as deep absorbents and 
are out of the way. 

Preparation of the Patient, etc. for Operation.— The average 
patient, after a careful physical e.xamiruition, enters the Hospital hy 
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three o'clock the day before the operation, and is there given 2 ounces 
of castor oil in the foam of beer. At six o'clock the patient receives 
a light supper, and at nine o'clock a bath. By this time the oil has 
effectually acted, and if there has been any excess it has been carried 
off. We have found oil more effectual and less liable to drain large 
(piantities of serum than saline laxatives. The patient receives no 
fluids or food on the morning of the operation, and the operations are 
completed before noon. 

The operative field is shaved shortly before entering the operating 
room as a matter of convenience, but the entire preparation of the 
patient's skin is made during the administration of the anesthetic. It 
consists in washing with soap and water, paying particular attention to 
the navel; washing with 1:2000 bichlorid, followed by Harrington's 
Solution No. 9, for one-half minute, and finally with alcohol, 75 per 
cent. The alcohol is briskly rubbed into the skin for about two minutes. 
If there Ije any pustules, or if the skin is in a poor condition after using 
tlie alcohol, the entire area is painted with tincture of iodin, the incision 
being made directly through the iodin discoloration without its removal. 

If the patient is very much jaundiced, we have followed the plan of 
Kobson,-*'* giving 80 grains of chlorid of calcium in divided doses each 
day for two days preceding operation. We are unable to say positively 
whether or not this has any particular influence in increasing the coagu- 
lability of the blood. We have not found a time coagulability test to 
have great practical merit. As a general rule, if there be purpuric spots 
in the skin of the patient, showing that the l)lood cannot maintain 
itself within the blood-vessels, operation should not be performed. 
Some cases with slow coagulability have no trouble from hemorrhage 
following operation. In others with rapid coagulation, operation will 
be followed by capillary oozing. It is evident that the blood is only 
one factor. A second of equal importance must be taken into con- 
sideration; and that is, the character of the blood-vessels and tissues. 
W. J. Taylor^‘’ recommends the internal administration of thyroid extract 
to prevent hemorrhage in cases of deep jaundice. 

The field of operation is protected in the usual manner. Our rule 
is that the operator and assistants, after thoroughly disinfecting their 
hands and arms, should wear sterile rubber gloves and cotton sleeves. 

The open-drop method of ether anesthesia is to be preferred, and 
in this connection it should not be forgotten that operative manipulation 
about the neck of the gall-bladder and common duct may cause a grunt- 
ing respiration and spasm of the diaphragm which cannot be completely 
stopped by deep anesthesia without serious danger to the patient. 

The Incision. — The incision which will be found most useful is the 
vertical one through the rectus muscle. Ordinarily, this should be 
made between the outer one-third and the inner two-thirds of the muscle. 
The incision should not be longer than is necessary to do the \vork, as 
every extra inch of incision means several days additional confinement 
to bed. The ducts must always be carefully explored by palpation, 
hence, unless the patient is thin, it is necessary to make an incision large 
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enough to admit the entire hand. In acute suppurative infections, in 
which considerable adhesions exist, it is not often a wise practice to 
break up these adhesions, on account of the danger of spreading the 
infection, but each case must be judged on its merits. 
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To aid the work on the deep ducts the incision of Bevan** is by far 
the most useful. This consists of a vertical incision al)out the middle of 
the right rectus muscle, three or four inches in length, and is supple- 
mented by cutting loose the inner half of the recdus mus(‘le from the 
co.stal margin as far as the median line, ami well up into the sternal 

notch. This latter detail has been em))ha- 
sized l)y Robson, to whom we owe so much 
in surgery of the upper abdomen. At the 
extreme upper angle of this incision the 
anterior mediastinum may be opened, caus- 
ing air to rush in and out, leading to the 
belief that the pleural cavity has been in- 
vadetl. 

Should the fundus of the gall-bladder lie 
far out, the lower angle of the incision is 
carried outward by Bevan in a similar manner, 
securing wide space. In carrying this out we 
have followed the recommendation of Weir,** 
in cutting the aponeurosis in front and 
l)ehind the muscle, at the lower angle, and retracting the muscle 
itself without cutting its fibers. 

The Kocher incision, parallel with the margin of the ribs, is preferred 
l)y Rutherford Morison and others. We have not found this incision 
as satisfactory as that of Bevan, and it has the disadvantage that if it 
is neces.sary in the after-treatment to u,se much packing it is especially 
prone to hernia. As Morison secures most of his drainage posteriorly, 
this has not proved a disadvantage in his hands. 

In doubtful cases the duodenum and the stomach should be 
inspected, the right kidney palpated, and if there is pain in the region 
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of the appendix there should be direct palpation of that organ itself 
for evideiKie of disease. 

In working on the deep ducts, the procedure of Robson, in which 
the liver is first pulled downward, and then the inner half of the right 
lobe brought well out of the abdominal incision by traction on the 
gall-bladder and margins of the liver by gauze sponges, enables the 
most extraordinary exposure of the entire field of operation, so that the 
common duct may be brought to the surface of the body. With 
a i)roperly placed incision of sufficient size, this dislocation of the liver 
and exposure of its under surface gives results, the importance of which 
cannot be overestimated. 



Fuj. 522. — ExposruK i’ I’ndkk SritKAt K ok Rir.HT Lobe ok Liveh, Smowixo Cjai.l-bladder 
AM) Bile Dkcts. (After the Hobson method.) 


The enormous incisions of Courvoisier and Kehr are wholly unnec- 
essary, and are followed hy a considerable liability to hernia. 

Before suturing the abdominal wound, the mechanical elevator of 
the tal)le should l)e lowered so that the patient lies flat, in order to 
relieve the tension on the muscles. In closing the incision, we prefer 
layer suturing with catgut, supplemented by one or more ‘‘figure-of- 
eight^^ silkworm gut sutures for the skin and the aponeurosis. 

In all operations about the bile tract, before closing the abdominal 
incision, a very careful arrangement of the viscera should be made. 
The small intestines should not be allowed to come in contact with the 
infected area, /?r.s/, because of their swaying movements, which would 
carry the infection throughout the abdomen, and, second , for the reason 
that if adhesions should form it might cause ileus. The stomach and 
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duodenum depend upon motility for their functions; therefore, they 
should be prevented from coming in contact with denuded areas and 
forming adhesions. This protection is furnished by the upper edge of 
the omentum and the transverse colon. These structures are carried 
upward and placed between the gall-bladder and ducts and the abdomi- 
nal cavity; and, if necessary, they can be held in this situation by one or 
two catgut sutures. 

Cholecystostomy. — Cholecystostomy wo consider the normal 
operation for gall-stone disease. It is indicated in all cases in which 
the gall-bladder is not seriously damaged and in which the removal of 
the calculi will leave the cystic duct free, so that there will be no further 
trouble from inefficient drainage. Many prefer to remove the gall- 
bladder in this particular type, claiming that it is nearly as easy an 
operation and that it gives more satisfactory results. In our hands it 
has one-third of 1 per cent, higher mortality without any compensating 
advantage. In over eighteen hundred operations upon the gall-bladder 
and bile passages, in twelve hundred of which the gall-bladder was not 
removed, there was but a single case in which stones reformed in the 
the gall-bladder. 

In connection with diseases of the common duct, cholecystostomy 
is the operation of choice, and in all cases in which the ducts of the liver 
are infected, first, because bile drainage is an essential factor in the 
relief of the patient, and, second, for the reason that gall-stone disease 
of the deep ducts is especially liable to subsequent infections; and, if so, 
the gall-bladder is a reliable guide to the deep ducts. It is also most 
valuable for a cholecystenterostomy if benign stricture of the common 
duct should develop. 

In performing cholecystostomy, a small abdominal incision is made, 
and after palpation of the ducts and examination of the gall-bladder, 
the fundus is drawn up into the wound as far as possilile and carefully 
protected with gauze packs. If adhesions exist they should be sepa- 
rated to a sufficient extent to secure a working space on the fundus, and 
also on the inner side, to enable careful examination of the ducts; but 
it is not necessary to separate all of the adhesions, if they are apparently 
not injurious, as it opens up fields of infection and the adhesions will 
reform. 

If stones can be felt in the cystic duct or pelvis of the gall-bladder 
an effort should be made to dislodge them before opening the gall- 
bladder. 

An aspirating trocar of the Ochsner type is introduced and the bile 
and other contained materials rapidly drawn out, the puncture in the 
gall-bladder is enlarged, and the margins caught with several Carmalt 
forceps. 

The cystic cavity is now mopped out with narrow, rolled strips of 
gauze, and the stones removed by means of scoop and forceps, using 
the finger as a guide. After careful evacuation, and re-examination of 
the ducts to see that no stones are left behind, a \ inch rubber drainage 
tube, wrapped with four layers of gauze and rubber tissue, is introduced 
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2 or 3 inches into the gall-bladder, and a purse-string suture of No. 1 
(plain or iodized) catgut is run through all the coats of the gall-bladder, 
J of an inch below the opening, taking pains to pass underneath the 


blood-vessels. The loop is held on one 
side and the two ends on the other, 
and the cut mafPgi: -s of the gall-bladder 
are inverted and the catgut pulled 
tight, after the method of Summers,^® 
bringing the peritoneal surfaces closely 
in contact with the rubber tube. With 
the same thread a second peritoneal 
stitch is passed around, and this again 
is drawn tight. The catgut will he 
absorbed in about four days, and as it 
will not be necessary to remove the tube 
for from six to eight days, it will not 
interfere with its removal. 

The gall-bladder is finally sutured 
to the peritoneum at the upper angle 
of the incision, with from two to four 



catgut sutures, and the wound closed 
up to this point by layer suturing, 
supplemented by silkworm gut. 

The peritoneal surfaces come at 


Fig. 523. — Catgut Puhse-btring Su- 
ture FOR Compressing the Waluii 
OF THE Gall-bladder Tightly on 
A Dressed Tube. 

J. E. Summer’s adaptation of Dawbam’s 
method to cholecystostomy. 


once in contact on removal of the drain, and, as a rule, bile 


discharge will cease in from twelve to forty-eight hours thereafter. 



Fig. 524. — Holding Purse-string While Inverting Cut Fig. 525. — Puiwb-string Su- 

Margins op Gall-bladder Opening. tube iied. 


Drainage outside the gall-bladder is seldom necessary, but if so, it 
should be remembered that the liver is in constant motion by reason of 
the action of the diaphragm in breathing, and the drains have a great 
tendency to become misplaced. For this reason it is wise to anchor 
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Fig. .520. — Sf.ctio.nal Cut Siiowin(} thk 
Gai.i.'Uladdku AND Tube in Position. 
(After Binniu.) 


them ill proper position by a fine catgut suture, wliich will prevent 
displacement until adhesions are formed. 

It may be necessary to vary this technic somewhat: 

First, If the gall-bladder be very short and shrunken, and it is 
desirable to save it, a tube is introduced into its cavity and the gall- 
bladder stitched to and around it with- 
// out inverting the edges. Several of 

these sutures should grasp botli the 
gall-bladder and the gauze and rubber 
tissue, holding it firmly in position. 
Four strips of selvaged, 2-inch gauze 
are now sutured, eacli with a fine 
catgut suture, to the gall-bladtler, 
just below its cut margin. The suture 
grasps the bit of gauze 1 incli from 
its end and the gall-bladder, and is 
tied between the gauze and the gall- 
bladder. On the liver side it is tied 
closely into the margin of the notch. 
The deep end of the gauze is now 
tucked down so that it surrounds the 
opening in the gall-bladder like a shirt- 
ing, while the outer emls come up out of the wound about the tube at 
the upper angle. The remainder of the abdominal incision is closed in 
the usual manner. 

Second, It will sometimes be found that the gall-bladder has very 
rigid walls, infiltrated by recent infection, and so adherent as to become 
partially extraperitoneal. In this case a tube is introduced into the 
gall-bladder and around it is packed iodoform gauze, so that there will 
be no dead space. 

Third, A gall-bladder may lie far to the outside, underneath the 
right lobe of the liver; the drain should then be brought out the loin 
through a counter-incision, after the plan of Morison. 

Morison has shown that there is a consideniblc-sized pouch in front 
of the right kidney which in some subjects will contain a pint of fluid 
before it will overflow into the abdominal cavity. Brewer*'* has shown 
that the capacity of Morison’s pouch varies, and is largely determined 
by the height of the peritoneal attachment of the ileocecal intestinal 
coil to the ileum. 

Fourth^ In subacute infections, the thin-walled gall-bladder is 
greatly distended with bile, foul-smelling from colon infection. There 
is a great tendency for recurrence of the symptoms at a later date; after 
much suffering, the fistula will reopen and evacuate the contents of the 
distended and obstructed gall-bladder. For this reason the gall-bladder 
should be sutured to the exterior aponeurosis of the rec^tus muscle 
instead of to the peritoneum. This forms a fistula which is much slower 
to heal, and in case of relapse the discharge readily works its way to the 
surface. 
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Ideal Cholecystostomy. — This operation was proposed by Lan- 
^enbuch,^'^ but has l:)een to a very large extent abandoned. It consisted 
in opening the gall-liladdcr, removing the stones, and then suturing 
it completely and dropping it back into the abdomen. There are two 
serious defc<*ts in this method. Firaiy it docs not provide drainage for 
the infeirted mucous membrane, and. Second, it is occasionally followed 
by perforation and death. It has, however, a small field of usefulness; 
i, e,j when stones are acjciden tally discovered during the course of other 
operations, in which the gall-bladder is otherwise normal, and there 
are no evidences of infection. 

It is safer, even in these cases, to follow the technic of Kocher, and 
after closing the gall-bladder attach it to the peritoneum at the l)ottom 
of the incision, carrying a small drain down to this point, so that should 
the sutures not prove effective, it will spontaneously discharge to the 
surface rather than into the peritoneal cavity. 

Stones Impacted in the Pelvis of the Gall-bladder. — If the 
obstruction is complete the gall-bladder should usually be removed. 
Jtarely it may be desirable to save such an organ. If so, the stone is 
extracted through the gall-bladder, if possible. If not, an incision is 
made down upon the stone, and after removing it the incision should 
be sutured. A i)iece of 2-inch gauze is anchored over the closed incision 
in the jielvis of the gall-bladder, and outside of this a piece of rubber 
tissue should be placed and an ordinary cholecystostomy performed. 

Stones in the Cystic Duct. — Stones in the cystic duct usually 
indicate cholecystectomy, but if by reason of infection of the deep ducts 
it is desirable to save the gall-bladder, the cystic duct should be exposed 
and incised in its longitudinal axis and the stone removed. The cystic 
duct sliould be closed with one or two catgut sutures and this line of 
suturing should be protected by a strip of 2-inch, selvagcd gauze, tacked 
to the duct by fine catgut stitches. 

Stones in the ducts should not be crushed, as fragments left behind 
may become the nuclei for new stone formations, and the duct walls 
may be injured, causing stricture. 

The mortality of cholecystostomy is about I t per cent. 

Cholecystectomy. — Cystectomy is indicatetl in all cases in which 
the cystic duct is insufficient to afford drainage. 

The gall-bladder should also be removed in all cases in which it is 
thick-walled and possibly the seat of malignant disease, and in those 
in which, as the result of disease or injury, it will not be(*ome a fit 
receptacle for liile. 

Cyste(‘tomy was first proposed by Langenbuch in 1882, but it was 
not popularized until within the last decade. It is performed in the 
following manner: 

An incision 8 or 4 inches in length is made through the right rectus 
muscle, and, if necessary, carried upward to the median line. The 
hand is introduced into the abdomen and the liver drawn downward 
and forward by traction upon the gall-bladder and margin of the liver 
with pieces of gauze, exposing the under surface after the Robson 
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and most difficult part of the operation, and secures the blood-vessels 
early, preventin^^ hemorrhafi;e. The separation of the gall-bladder is 
continued in the same way until it is removed and the peritoneal flaps 
are stit(;hed across the cellular spac^e which has been exposed in the 
notch of the liver. A small split rubber drain is now carried down to 
the stump of the cystic duct, the gauze pads removed, and the incision 
closed in the usual manner. 

It is wise to fasten this drain in position with a fine catgut suture. 
This is done by catching the peritoneal flaps with fine catgut stit(?hes 
and tying these to the tube wliich should l)e introduced in such a manner 



that the split in the tube with its exposed gauze is turned toward the 
liver. It should l)e borne in mind that the liver is stretched when the 
tube is introduced and that some shortening takes place on reduction; 
therefore, some care should be exercised not to introduce the tube 
so deeply that it will compress the common duct. The drain is removed 
in from four to eight days; it is not necessary to introduce a second 
drain. Some operators dispense with this drain entirely, but the 
writers have known leakage to take place from a stump of the cystic 
duct through the drainage channel as late as ten or twelve days, long 
after the removal of the drains. 

There are numerous variations of the operation herein described. 
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Many prefer to start at the fundus of the gall-bladder, divide the 
peritoneum on each side, and gradually dissect it free from the liver 
until the cystic duct aiul artery are drawn well up into the wound, when 
they are ligated and the operation completed as before. 

When dense adhesions exist about the neck of the gall-l)ladder 
and common iluct, this latter method is often a<lvisable, the finger 
l)eing placed in the gall-bladder during the ileep dissection to prevent 
injury to important structures. 

In our earlier operations we often removed the mucous membrane of 
the gall-bladder. We never had any unfavorable results from the 
method, yet it has but a limited fiehl of usefulness. It is performed 
by splitting the gall-bladder from the fundus to the cystic duct. Tlie 
mucous membrane is shelled out with the handle of the scalpel. TIk* 
excess of tissue being cut away, the remainder of the operation is 
similar to that of typical cystectomy. 

When it is necessary to remove the gall-bladder, drainage of the 
bile to the surface stilt seems to be desirable, as an additional safe- 
guard. The operation is completed as before described, exc(;pl that 
the distal end of the cystic duct is split for one-fourth of an inch into 
two equal parts, and a catgut suture is placed (*ach side so as to anchor 
tube and ilrains to the duct, which is left open. 

The tissues are sometimes very friable, and on account of adlu'sions 
secure ligation of the cystic duct and artery is diflicull. In thes(» cases 
forceps should l)e placed upon the duct and cystic artery, tlui gall- 
bladder dissected out, and the forceps left in place for forty-eight hours. 
They should be unlocked six hours before they are nunoved, as the 
tissue in the grasp of the forceps becom(»s devitalized an<l firmly em- 
bedded in the serrations, and if removed at once upon unlocking the 
end of the blood-vessel may be torn off, causing hemorrhage. Th(‘, 
forceps, which furnish most excellent drainage while in position, should 
•be surrounded by several thicknesses of two-inch selvaged gauze. The 
gauze should not be disturbed at the time the forceps are removed, l)ut 
loosened .several days' later. 

In removing the gall-bhuldcr the liver may be so .seriously denuded 
as to cause a great deal of venous oozing. This is easily controlled 
by introducing catgut sutures one-half inch or more back from the cut 
margin of the liver, pa.ssing them completely behind tlie bleeding sur- 
faces, and out on the opposite side. These may be ])ut in as continuous 
or as interrupted .sutures, u.sing a non-cutting needle, ('are should 
l)e taken that they are not drawn so tightly that the friable border of 
the liv'er is cut. It takes very little pre.ssure to check the bleeding. 
Sometimes it may be nece.ssary to pa.ss down several thickne.s.ses of 
gauze and compress it into the bleeding surface of the liver by the 
catgut sutures. 

In cholecystectomy for cancer, a V-shaped gutter .should be cut 
into the margin of the liver and removed with the gall-bladder and 
tumor. This incision is readily closed by the introduction of catgut 
sutures as described above, witli gauze protection. 
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The mortality of ciholecystectomy for j^all-storie disease is less than 
2 per cent. 

In the after treatment of cases of cholecystectomy the stomach 
tube is of the j^reatcist importance. When the patient continues to 
vomit a f»;recnish or dark liquid after twenty-four hours, gastric lavage 
should ))e promptly employed. Acute dilation of the stomach and 
retention of poi.sonous products is particularly prone to follow this 
oi)eration, and the early and repeated use of gastric lavage in cases that 
are not making satisfactory recovery is most important. 

Operations upon the Common Duct* — These operations recjuire 
very thorough exposure. The liver should l)e rotated well out and 
the ducts brought as near as possible to the surface. High division 
of the inner half of the rectus muscle up into the sternal notch is of the 
grciatcjst value in effecting this maneuver. After careful gauze protec- 
tion the gall-bladder should be drawn out of the wound, and if it con- 
tains stones and fluids should be emptied, a pie(‘e of gauze packed in 
its cavity , the incision in the gall-ldadder, with the gauze, being caught 
with a i)air of forcei)s to prevent leakage. The gall-bladder will prob- 
ably be shrunken and ))ossibIy almost obliterated. Jn most cases, 
how(»ver, it can be grasped with one or more pairs of clamps and used 
to steady the common duct. The hand is introduced into the abdomen 
ami if stones are piH^seiit, one is caught between the thumb and finger 
and brought into tlie exposed supraduodenal common duct space. 
By steadying the stone with the thumb and forefinger of the left hand 
two traction sutures are introduced, parallel with the long axis of the 
duct, grasi)ing laterally about one-half inch of its wall; the stone being 
used like a stocking-ball. The ends of the threads are caught on each 
side with forceps, and used as tractors. The thumb and finger still 
continue to hold the stone firmly against the anterior-inferior margin 
of the duct. An incision is now made of sufficient size to extract the 
stone without crushing. The duct is examined for other stones ; if found, 
these are lirought up in the same way and extracted with a scoop. 
The scoop is now passed u]) into the hepatic ducts, and stones, if present, 
gently extracted. It is then pas.sed down into the ilistal end of the 
common duct, and stones, if present, are brought out. If possible, 
the finger is then introduced into the common duct and carried well up 
into the he})atic duct to the primary division. If stones are present 
they are coaxed out l)y a stripping motion of the finger, a slight vacuum 
being thus created, which, as a rule, will bring the stones down l)ehind 
the finger. The finger is then pas.'^ed down into the distal extremity 
of the duct, and with the thumb and two fingers of the right hand 
l)elow the duodenum and pancreas to steady the parts, the lower end 
of the duct is carefully pjilpated with the finger within its lumen. 

After the stones have been entirely removed, a fish-tail tube, which 
is made by cutting two notches on opposite sides of a one-fourth inch 
rubber tube, is placed in the duct at a right angle and caught with a 
fine catgut suture. 

If any bleeding exists at the angle of the duct incision it is checked 



1024 SUIKJKKY OF THIO LIVKU, OALL-BLADDKU, AND BILIARY DIRTS. 

by fine catgut, but no attempt is made to close the opening in the iluct 
accurately. 

If the bile is comparatively healthy and the tluct is in good condi- 
tion no sutures whatever are introduced, a split rubber tube drain 
being carried directh- down to the duct oi)ening; about this, two cigarette 
drains are placed. A third cigarette drain is carried down into the 
kidney pouch and brought along the outer wall of the gall-bladder 
through the external incision. If the gall-bladder has been opened, a 
drain is introduced into it after the plan of an ordinary cholecystostomy. 
The drains should be secured in place by fine catgut sutures. 



Fir,. .^)29. — rilOI.EDOniOTOMY. 

ShowinK method of pluciriK working sutures in rominon duct. 


If the cy.stic duct is widely dilated, so that a rubber tul)e can be 
carried through the gall-l)ladder and cystic duct into the common 
duct, the incision in the common duct may l)c completely sutured, not 
otherwise. Free drainage of the bile to the surface contributes more 
to the .safety of the patient than any other one feature of the ojieration. 
The drains are usually removed at the end of a week. Sometimes 
they are left for from ten to twelve days. It is not necessary to re-intro- 
duce drainage material, although if the drainage opening is largo a 
strip of gauze may be carried to the bottom and changed once or twice 
each day. 
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The tubular drain in the common duct should be connected with 
a bottle in the dressings by a short piece of glass and rubber tubing. 

There are a numl)er of variations of this operation. The common 
duct may l)e completely buried in a mass of adhesions and the anatomy 
so ol)S(;ured that it would require a tedious and bloody dissection for 
complete exposure. In these cases the hand should be introduced 
into the abdomen and the stone found and brought up close to the 
cystic duct. The stone is held sufficiently tight to cause the structures 
in front to be(;ome prominent, and an incision carried down to it directly 
through the adhesions, care being taken to see that important structures 
arc kept well aside. When the stone is exposed, the side walls of the 
duct are grasped by holding clam|)s to control the duct, the stones 
removed and drainage established as before. 

If the patient is in bad condition the two forceps may be left in 
position attached to the duct for forty-eight hours, gauze drainage 
material, cigarette drains, etc. being pla<*ed about them. 

Stones impacted in the retroduodenal, or second portion, of the 
common duct can nearly always be slipped backward to the point of 
election for removal. VVith a good opening in the common duct and a 
finger within its lumen, we have seen but 2 cases in which a stone 
impacted in this situation could not be worked up to and out of the 
incised duct. 

In these cases Kochcr^® first advised that the peritoneum along the 
rigid margin of the duodenum l)e divided and the bowel loosened from 
its bed exposing the duct behind it, which is then incised and the stone 
removed. This operation has a very small field of usefulness. The 
duodenum is very liable to l)c injured, leading to a fistula, and the 
pancreas also may be seriously damaged. 

iOvery effort should be made gently to carry the stone either back- 
ward into the supraduodenal portion or forward into the ampulla, 
where it can then 1)8 extracted by the transdiiodenal route. 

Duodenocholedochotomy. — This is the operation of McHurney.^" 
and has a (considerable field of usefulness for the removal of stones 
impacted in the ampulla. 

The operation is performed as follows: 

The common duct is exposed as before described, and the abdominal 
cavity very carefully protected with gauze, leaving the upper four 
inches of the duodenum and pylorus exposed. If stones exist in the 
gall-l)ladder they should be first removed; if in the upper portion of 
the common duct, the duct should be incised and the stones removed 
from it. 

The stone in the ampulla is grasped with the thumb and forefinger 
of the left hand and brought close up against the anterior wall of the 
duodenum which is now incised, and the secretions escaping from the 
duodenum carefully mopped up. The margins of the cut in the duode- 
num are grasped with forceps on each side. An assistant gently pulls 
these apart, and the stone can be plainly seen lying behind the tense 
mucous membrane of the posterior wall of the duodenum, just above 
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the papilla. The overlying mucous membrane is cut anil the stone 
extracteii. As a rule, it is not necessary to put a stitijh in the posterior 
incision, unless it has been extensive, in which case it should be of catgut 
tied on the mucous surface. 

If other stones are in the common duct they are brought down 
and out. If the common iliict has been incised in the supra-duodenal 
portion for the removal of stones, a gall-stone scoop is j)assed from the 
incision in the supraduodenal portion of the common duct down 
through its lumen and out into the duodenum, and all stone fragments 
removed. 

In some cases a piece of gauze may l)e drawn from the incised duct 
down and out through tlie duodenum. The incision in the anterior 
wall of the duodenum is now closed with two rows of sutures, and the 
common duct drained as before descril)ed. 

if the common duct has not been incised, the stone in the ampulla 
having been the only one, it is not necessary to make a special opening 
in the common duct for the purpose of drainage. This will l)e freely 
accomplished l)y way of the duodenum. After most thorough hemo- 
stasis. the alxlomen should be closed without drainage, or, if tlierc has 
been any soiling, drainage may be established 1)V tluj introduction of a 
little roll of rubl)cr tissue, which is brought out through the upper angle 
of the abdominal incision. 

On placing the patient in bed one or two ([uarts of half-strength 
normal salt solution should be slowly introduced into tlie rectum by 
means of a female douch point witli a number of openings, tlie tip of 
which should l)e carried just above the internal sphincter mus(*le. 
The container of the solution .should l)e raised about six inches. From 
one-half to an hour should V)e taken for the introduction of each 
quart. When patients arc in bad condition from jaundice, etc., we 
have found this method of Murphy just described to be of great value; 
introducing into the system in this way during the first twenty-four 
hours from three to six quarts of water for flushing purposes, the 
kidneys begin to act freely and the pulse rapidly imj)roves. 

The u.se of the stomach-tube and warm gastric lavage to relieve 
accumulation of fluids in the stomach is most important in the aftiu- 
treatment. 

Stones in the Hepatic Duct.— (bill-stones in the hepatic ducts 
usually have their origin in the gall-bladder and have been carried 
upward into the dilated duct; a galMdadder stone nearly always forms 
the apex of the common duct obstruction. Under such circumstances, 
stones of hepatic origin may also be found in the hepatic ducts. Hepatic 
duct calculi arc usually dark-c^olored, brown or black, disc-shaped 
concretions of small size, although occasionally they will be found as 
large as a lima bean. The ducts of the liver may contain hundreds of 
such calculi. 

The common duct is opened in the usual situation and after removal 
of all stones possible, a pair of forceps should be passed down through 
the common duct, and out of the papilla, which should be thoroughly 
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dilated, witliout laceration, the object beinf? to provide ready escape 
for the liver duct stones which will be washed down and out following 
the removal of the obstruction. 

If the papilla cannot be dilated in this manner the incision in the 
common du(;t should l)e made large, and left entirely open for the 
escape of the stones externally. 

Occasionally, a large stone formed in the gall-bladder becomes 
caught in an hour-glass constriction in one of the primary divisions of 
the hepatic duct and causes great difficulty in removal. We have 
adopted on such occasions two different plans: Firsts to carry the 
incision in the common duct up through the hepatic (luct with dull- 
pointed scissors until the stones could be grasped; Second j to crush the 
stone and remove it piecemeal. 

Cancer of the Common Duct. — The tsrpical carcinomatous tumor 
of the common duct is a hard, grayish-white, well-defined growth, 
which during tlie operable stage will seldom be found larger than the 
terminal joint of the forefinger. It is of such stony consistency that 
it is sometimes mistaken on exploration for a stone, until incision 
determines its true character. In two-thirds of the cases the neoplasm 
will l)e found in the terminal portion of the common duct, and if seen 
sufficiently early, may be removed l)y the transduodenal method, 
after the plan described for the removal of stone. Several inter- 
rupted (‘atgut sutures, so placed as not to permit of interference with 
drainage, should be introduced to close the tlefect. Successful opera- 
tions of this kind have been reported by Halsted/^ Kdes,^'* Robson, 
and Mayo.'^’ 

Carcinoma higher up in the common duct should be directly excised, 
if possible. The duct should be anastomosed by end to end catgut 
sutures, leaving a defect in the suturing on the anterior-inferior margin 
to permit of drainage. A small number of successes have been reported 
by Moynihair’’ and others. Three operations by the writers gave 2 
recoveries and 1 death. 

If the excised .section of the common duct is too long to permit of 
end-to-end union, the distal end is ligated and the proximal portion 
re-implanted in the duodemim in a situation where the intestine is 
entirety covered by the peritoneum. We have practised two methods 
in carrying this out. 

The simpler method is to make a working incision 1 inch long in the 
duodenum, through which a pair of curved forceps is introduced and 
made prominent at the site of the proposed anastomosis. A small 
incision is here made, the forceps passe<l out, and the cut end of the 
duct caught. This is drawn slightly within the lumen of the duodenum 
and two catgut sutures introduced laterally between the duct wall and 
the duodenum. By slight traction on the forceps, the walls of the 
duodenum and the duct are advanced into the intestinal lumen, \ inch, 
forming a nipple, and three catgut and one fine linen sutures are 
introduced between the outer coats of the duodenum and the duct, 
holding it firmly in position. Rolled rubber tissue drainage is intro- 
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duced, if the field h:is been soiled. After closing the working incision 
in the duodenum the abdominal incision is closed to the drains. 

The Second Method. — When the iluct is greatly dilated, an elliptic 
piece may ho removed from the side wall of the duotlenum where it is 
entirely covered with peritoneum, and the dilated duct sutured to this 
orifice by two rows of catgut sutures in the same manner as a gastro- 
jejunostomy is performetl. The outer row of sutures is placetl first, 
penetrating the outer walls of the duct and duodenum, behind, through- 
and-through catgut suture is carried all the way round and the outer 
row brought forward to the starting point. In 1 case we were able 
to use this particular method of anastomosis between the hepatic duct 
and the duodenum, after removal of the entire supraduodenal portion 
of the common duct, with siicce.ss.^- 

Operations for strictures of the common duct are sometimes required. 
Two methods are available: 

First, complete division of the duct proximal to the obstruction and 
re-implantation of tlie duct eml into the duodenum; Second, and prefer- 
ably. by cholecystenterostomy. if the gall-iJadiler and cystic duct are 
sufficiently patulous for the ])urj)osc. 

Moynihan reports a case in which a plastic operation was performed, 
removing for this purpose a flap from the stomach, which was left 
attached at its ba.se, anil used to fill the gap in the common duct. 
Studenrauch"^ reports a successful operation of this character, and has 
devised a series of theoretical plastic operations for the purpose of 
repairing defects in the common duct, whhdi are very ingenious, but 
have not been tried on a human subje<*t. 

Cholecystenterostomy. — ('holecystenterostomy is an operation 
which has a considerable field of usefulness. l>oth for radical cure and 
for palliation. It sometimes happens that a stricture is formed in the 
common duct below the cystic duct, which cannot of its(»lf be safely 
removed, and if the cystic duct is sufficiently jiatulous and the gall- 
bladder in a fairly good condition, the bile may be diverted in this way 
into the intestine. 

Unless the obstruction is complete there is a tendency for the 
opening to cicatrize, and in case the olistruction should become entirely 
relieved the probabilities are that complete closure of the artificial 
opening will take place. Jn chronic pancreatitis, in most instances, 
reliable drainage cannot be produced to last a sufficient length of time 
for cure, as the drainage through the common duct is vovy variable and 
the tendency would be for the stoma to become ol)literated, Init in cases 
m which the obstruction is permanent from any cause, whether benign 
oi malignant, and it is not considered advisalile to make a radical 
operation for the restoration of the canal, this particular procedure is 
indicated. 

Should the patient have a biliary fistula to the surface of the body 
roug which all the bile is discharged, and in which radical operation 
lor the restoration of the lumen of the common duct is not considered 
auvisable, cholecystenterostomy furnishes a safe method of relief. 
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In performin^^ this operation, after the usual incision and gauze 
protection of the abdominal cavity, the inner aspect of the fundus of 
the gall-bladder should be joined to the duodenum, at a point about 
2 or 3 inches below the pylorus. 

In case the duodenum is bound down so that it is impossible to 
safely effect an anastomosis, a variety of methods have been practised. 
Kehr^^ united the gall-bladder to the stomach just above the pylorus, 
and lie reports that no discomfort was experienced from the presence 
of bile in the gastric cavity. 

A loop of jejunum may be selected, but if this is done it is wise to 
follow the plan of Mikulicz, and, after making the anastomosis V)etween 
the gall-bladder and the intestine, join the two arms of the loop by an 
entero-anastomosis. 



FkJ. 530. — CuOl.fcCTSTDUODENOSrOMy, 
Circles suture iiitroduced and incision.^ made. 


The third method is to use the transverse colon at the hepatic 
flexure. Theoretically, this would appear to be a bad operation. The 
Viacteria in the colon are exceedingly active, and, as shown by Bond,®® the 
danger of an ascending infection of the liver through reverse mucous 
currents would aiipear to be great. However a very considerable 
number of cases have been reported in which the results, both imme- 
diate and remote, were satisfactory. In one patient of our own there 
has been no recurrence during over nine years since the operation. 
The mechanical washing effects of the bile seem to be sufficient to 
prevent the entrance of micro-organisms. The influence of the bile 
in intestinal digestion is very important. Its mechanical and emulsi- 
fying power and the stimulating effect it has on the pancreatic secretions 
are most valuable, and these are lost, but the fluid is re-absorbed from 
the cecum, and the bile pigments continue to have a stimulating effect 
upon the large intestine. 
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Anjustomosis with the liir^c intestine is very ensy. The fuiulus of 
the gall-bladder and the hepatic flexure of the colon are nonnally in 
contact, and the site of union can be very nicely protected by the epi- 
ploic appendices anil the omentum. In a few cases in which we have 
been unable to use the duodenum, we have employed the hepatic 
flexure of the colon with satisfaction, but every reasonable effort should 
be made to secure union between the gall-bladder and the duodenum. 

The method of anastomosis preferred by the large majority of 
operators, ourselves included, is by the use of the Murphy button, 
which is applied in the usual manner. Init this union should be pro- 
tected by four or live interrupted mattress sutures of linen or silk, so 
introduced that although they catch the tissues very firmly, the knot 



Fig . 1 . — (/IlOLECYSTlJUC)I>KNO»TUM Y . 

Each half of the Murphy button in place ready for union. 


will lie close to the button and will be passed off with it. If the gall- 
bladder is already c^pen the duodenum is brought up alongside, and 
after intrcjclucing the female half of the button and fastening it with 
a purse-string suture, the male half is introduced into the gall-bladder 
and a small incision made through which the l)arrel is slipped, the body 
of the half-button remaining drawn tight against the opening on the 
inside of the gall-ldadder. The union is now made, the protecting 
sutures introduced, and the open end of the gall-l)ladder is closed, first, 
by purse-string suture of catgut through all the coats, turning the 
serous surfaces in (;ontact, and around this a scconil cinmlar suture of 
linen is placed. The area is now carefully wiped with a moist gauze 
swab and dried. If there has been extensive soiling from escape of 
contents of the gall-bladder or duodenum, one or two drains of rolled 
rubber tissue are introduced at some little distance, however, from the 
line of anastomo.sis. 
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The method which is preferred liy Robson, Moynihan, and others is 
to make a suture anastomosis in which the fundus of the gall-bladder 
is brought along the side of the duodenum and united posteriorly at 
llie site of the proposed union by a seromuscular suture of linen, one 
and one-half iiu^hes in length. An incision is then made in the fundus 
of the gall-bladder and in the duodenum, one-sixth of an inch in front 
of tliis suture. A chronic catgut suture is then introduced uniting the 
entire thickness of tlie posterior wall in front of the seromuscular suture 
and carried (completely around to the starting point. The linen suture 
is then continued over this, around to its origin, the operation lieing 
identi(!al in nature with that used in gastrojejunostomy. 

The operation of cholcdochoatotntf, or union between the common 
duct and the skin, has lieen performed under certain very rare conditions 
ill which the duct was enormously dilated. The operation has almost 
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Placing of the protective iiiattres.s suture outside of the Murphy button. 


no field of usefulness. Tn the rare cases in which it may be indicated, 
attachment of tlie common duct to the duodenum by a choledochenter- 
ostonnj should lie performed instead. The anastomosis should be 
a lateral one, and can lie most easily efTccted with a small Murphy 
button, or, if thought desirable, by suture. 

Complications and Secondary Conditions. — Acute 'perforation 
of the gall-bladder and bile ducts into the free peritoneal cavity should 
be treated by prompt laparotomy with ch^sure of the perforation and 
free local drainage. In addition, a counter-puncture should be made, 
and a glass drain introdiu’ed into the pelvis, just above the pubes. 
The patient is then placed in a semi-sitting posture, which is main- 
tained for several days, to aid gravity drainage. 

Internal intestinai fi.^tula\ causing obstruction or other symptoms, 
should be divided, and both ends turned in by carefully placed sutures. 
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SpanUinvou.^ fistuUv between the biliary apparatus aiul the surface 
of the body will usually lie found to contain calculi in some portion of 
the fistulous tract. They are most frequent in the loin or appendical 
region, but we have seen them in the vicinity of the umbilicus, and even 
in the suprapubic territory. Before operating upon these fistuhe, they 
should be injected with a watery solution of methyl-blue, as recom- 
mended i)y Ferguson. The blue staining enal)les one to follow the 
various ramifications of the fistulous tract until the foreign bodies have 
been foinul and removed. 

Post=operative Complications and Secondary Conditions.— 

Mucous /istuliv following cystostomy, are due either to failure to remove 
a stone impacted in the neck of the gall-bladder, or to stricture which 
has followed the ulceration produced by prolonged lodgment of the 
stone. The gall-l)ladder should be removecl to a point beyond the ob- 
struction. 

Bilianj fistuhv following cholecvstostomy arc usually due to failure 
to remove all of the stones. If the bile di.scharge is moderate in amount 
and intermittent, it is prol)ai)ly due to .stone in the gall-bladder or cystic 
duct. If the discharge is very copious, the ol)struction pr()l)ably lies 
in the common duct, either from stone or thickening of the head of tlie 
pancreas, which compresses the duct, ('ure is brought al)Out by re- 
moval of the stone, or, if caused by chronic pancreatitis, the prolonged 
drainage of l)ile to the surface will of itself cause shrinking of the 
pancreatic enlargement and restoration of the lumen of the duct. 

If a stricture in the common duct exists, as sometimes happens from 
prolonged lodgment of the stone, which has resulted in ulceration and 
cicatrization, cholecystenterostomy, or direct attack u})on the obstruc- 
tion, will be necessary for relief. 

B<ul technic may lead to biliary fistuhe, as for instance, a cholecyst os- 
tomy in which the gall-bladder is attached to the lower angle of the 
abdominal incision, permitting bile to escape in certain attitudes of the 
body, or in which the gall-l)laddor is sutured to the skin, causing a muco- 
cutaneous fistula. These; fi.stuhe can be r(;adily closed l)v cutting the 
gall-bladder free from its attachments and performing cholecvstostomy, 
as before described. 

Intestinal adhesions giving rise to .symptoms of ol)struction or severe 
colic should be divided and the method of Wyllys .Andrews^ followed, 
the transverse colon being lifted upward and so attached as to come in 
contact with the raw surfaces and prevent angulation or fixation of 
organs like the stomach or duo<lenum which depend on motility for 
their function. 

Post-operative adhesions sufficient to give rise to serious trouble are 
rare, and the symptoms, when produced, are mechanical, as a rule, 
coming on in well-defined attacks, possibly attended with great pain, 
which resembles gall-stone colic. The (condition is usually due to 
kinking of the ducts, which should l)e relieved by division of the adhe- 
sions and thorpugh freeing of the biliary channels. The transverse 
colon .should then be tran.splanted upward and a small drain of rolled 
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rubber tissue introdueed to carry out the Wood and serum durinj' the 
first forty-eight hours and prevent a deposit of plastic material. 

Post-operative neuroses should be sharply differentiated from mechani- 
cal interference from adhesions. In the neurotic group the patient 
comphiins of a painful dragging and soreness in the region of the scar, 
which is not, as a rule, permanently relieved by operation. The dis- 
turbance is rather constant and does not come on in distinct attacks. 
While a source of great discomfort to the patient, the symptoms may be 
expected to disappear under the usual measures for the relief of neu- 
rasthenia. 

These patients frecpiently present themselves with the scars of 
a number of o|)erations which have been made for adhesions, with l)ut 
temporary relief, the failures causing a bad mental condition, charac- 
terized by great despondency over the supposed incurable nature of 
their trouble. It is far better to tell such a patient the entire truth, 
while he still has confidence, and assure him that in a reasonable length 
of time he can l)e relieved by exercise, hydrotherapy, massage, etc., 
and avoid unavailing oj)erations. 

Hernia sometimes follows operations upon the gall-bladder and 
bile ducts. This should be avoided by carrying the incision upward 
rather than downward, so that it will be protected by the underlying 
liver, and also l)y careful suturing of the lower angle of the wound. 

If such hernia occur some form of overlapping operation will be 
found most useful. The protrusion is sometimes of enormous size and 
most difficult of closure. Occasionally a wire filigree, as recommended 
by Bartlett,^" may l)e necessary. It is placed between the margins of 
the peritoneum which are loosened for tlie purpose and the under 
surface of the aponeui-osis and muscles which surround the hernial 
opening. 
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CHAPTER LI. 


SURGERY OF THE PANCREAS. 

By B. G. a. Moy.xihan, F. R. C. S., 

Lkkdb, Knulanb. 


Anatomy. — The piincrcas lies a<*ros.s the posterior abdominal wall 
behind tlie peritoneum, at the level of the first and second lumbar 
vertebra^ Its larmier end, or head, rests in the hollow of the duodenal 
loop. Connected with the anterior .surface of the head of the pancreas 
by the neck, the body of the organ stretches away to the left behind 
the stomach, while its tapere<l extremity or tail usually comes into 
relation with the hilum of the spleen. 

Th(‘ common bile duct passes downward, buried among the lobules 
on tlie i)ost(»rior surface of tlie head, between it and the second part 
of the duodenum, 

Ilelly' has studied the e.\a<*t relationship of the bile duct to the 

head of the pancreas. He finds that the lower end of the duct is in 

contact with the gland for a distance varying from 2 to 7 cm. In 37.5 
per cent, of cases examined the duct was placed in a groove on the 
j)osterior surface of the head; in 62.5 per cent, the duct was completely 
surrounded by the substance of the gland. Out of 58 di.ssections by 
Ihmger the ])ile duct ran through the substance of the pancreas in 55, 
and in only 3 was it uncovered. In 13 out of 20 cases in which I dis- 
s(M*ted the bile duct the loliules of the pancreas had to be divided before 

tlie common bile duct could be exposed; in 7 the duct was merely 

lying in a deep groove, though overlappeil by the lobules of the gland. 

The su]ierior mescmteric vessels emerge beneath the neck and pass 
over a prolongation of the head known as the uncinate process. 

The body of the pancreas lies behiml the peritoneum of the lesser 
sac. The sj)lenic artery runs a tortuous course along its upper border, 
while behind it, at a slightly lower level, is the splenic vein. In front, 
se))arated from it by the lesser .sac of the peritoneum, is the stomach; 
while along its lower liorder is the attachment of the transverse meso- 
colon. The main duct of the pancreas, or duct of Wirsung, runs from 
left to right and terminates by emptying into the second part of the 
duodenum, in close as.sociation with the common bile duct. According 
to Letulle- and Nattan-Larrier, the duct of Wirsung may open into the 
common liile duct a variable distance from the intestine (type 1). 
Both common bile duct and pancreatic duct may open into a definite 
ampulla of Vater, which has a single opening leading into the duodenum 
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Fig. 533. — The ForR Types ok the Relationship ok the Drcr of W’lnsrNG and the Common Bile Ducts, 
Accordinj? to Nattan-I.arrier and I.ptulle; .seen from the duodenal .surface in section. 
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on the summit of a papilla (type 2). Fittally, the duct of Wirsung 
may open directly into the intestine alongside the bile duct, either 
into a trough or at the extremity of a papilla (types 3 and 4). 

The pancreas also possesses a second duct, the duct of Santorini, 
which is usually quite subsidiary to the duct of Wirsung; it is a short 
channel and may open separately into the duodenum above the bile 
papilla, or it may drain a portion of the head of the gland into the 
duct of Wirsung, or again it may open by one extremity into the main 
pancreatic duct and into the duodenum by the other, sometimes forming 
the chief means of outlet for the pancreatic juice. 

Abnormalities of the pancreas are not very infrequent. The 
gland may lie divided almost into two parts by a deep cleft, bridged 
over only by the duct of Wirsung surrounded by a thin layer of pan- 
creatic tissue. The tail of the gland may be bifid, each portion having 
its own duct. Various anomalies of the duct may be found, the chief 
of which arci concerned with the termination of the duct of Wirsung 
in the duodenum. The most important anomalies are those in which 
an aca'essory jiancreas is found or a ring of pancreatic tissue surrounds 
the duodenum. 

Accessory Pancreas. — In a certain, probably not very small, 
proportion of cases an aberrant pancreas is found, always with a duct 
opening into the alimentary canal.** The accessory gland may lie in 
the wall of the stomach, duodenum, jejunum, or ileum to within a few 
f(iet of the ileocecal valve. In many (?ases the gland tissue is found 
imixMlded in the wall of a diverticulum from the intestine; it may lie 
in the sul)mucous or in the muscular layer of the bowel. Nodules of 
pancreatic tissue are also found in the j)api!la minor of Santorini. In 
one case an accessory j)ancreas has been found in the wall of a con- 
genital umbilical fistula. 

Annular Pancreas. — Several cases have been met with in which 
a complete ring of the pancreas surrounded the duodenum.* As a 
rule it is the upper part of the second portion of the duodenum which 
is encircled. 

Tliat portion of the head of the pancreas which lies behind the 
mesenteric vessels may be detached from the remainder of the gland; 
it is then known as the lesser jiancreas. 

The pancreas is an acinotubular gland. Its ducts are lined by 
columnar epithelium, the cells being longer in the larger ducts and 
shorter and thicker in the smaller ducts. The intercalary ducts, those 
connected with the alveoli, are lined by flattened cells. The secreting 
cells are quite characteristic in appearance. Imbedded in the gland 
are certain masses or groups of cells which lie in the interalveolar tissue, 
differing greatly from the ordinary .secretory cells. These groups 
are made up of small irregularly polygonal cells with a round nucleus 
and a homogeneous refractive cell body. These structures are now 
universally known as the ** islands of Lamjerhans.''’* As was first 
shown by Merkel and Bonnet, they are the hornologue of the primitive 
pancreas of the cyclostoinata. 
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Functions. — The pancrens, like many other glands, has an internal 
aiul an external secretion. The internal secretion is the product of 
the ishuuls of Lan.^erlians, and controls the assimilation of sugars. 
The islands of Lanirerhans have no connection with the secreting!; cells 
or with the ducts of the pancreas, and any pathologic chanj^e in 
them produces, therefore, no alteration in the external secretion. The 
external secretion poured into tlie second part of tlie duodenum at 
the diverticulum of \’ater is the most active ami the most important 
of all the ilijxestive juices. Diseases of the pancreas may affect the 
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islands of Lan^erhans only, thereby interfering with the internal s(‘cr(‘- 
tion: or the parenchyma of the ^land, tluu-eby interfering with the 
external secretion, or rarely ami in advanced stages only, the whole 
gland may be involved and both secretions may l)e lessened or al)ol- 
ished. 

THE DIAGNOSIS OF PANCREATIC DISEASE. 

There are certain signs and symptoms present in cases of lesion of 
the pancreas which are peculiar to, or strongly suggestive of, the affec- 
tions of this gland. These are: 

1. Hemorrhage. 

2. Fat necrosis. 

3. Altered character of the stools. 

4. Alteration in the constituents of the urine. 

1. Hemorrhage. The occurrence of hemorrhage into the sub- 
stance of the pancreas has long been recognized, but its importance was 
not known until Fitz” described ‘‘acute hemorrhagic pancreatitis’' in 
1889. Hemorrhage may occnir spout anciously into the substance of the 
pancreas, where its remains may i)e discovered l)y chance at an autopsy, 
months or years later. So excessive may this effusion be that the 
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patient may die, and no other cause for death be found than this. In 
such cases there is an absence of any disease or infection in the gland; 
the process is an aseptic one. For such conditions the term ‘‘pan- 
creatic. apoplexy” is appropriate. The symptoms, collapse, dyspnea, 
and feeble, rapidly failing pulse come without warning and may prove 
fatal suddenly or in a few hours. 

In certain cases of acute inflammation of the pancreas, hemorrhage 
is at times of siurh sev(irity that all other manifestations of disease are 
oi)literated; the gland is tlien large, phlegmonous, and sodden with blood. 
This is the “acute hemorrhagic pancreatitis” of Fitz, to be described 
later. 

Hut further than this, there is, as Mayo Robson was the first to 
show, a tcmdencv in ])ancreatic disease to general hemorrhages, within 
the al)domen more especially, but at times elsewhere. In carcinoma 
of tlie head of the pancreas, for example, large and even fatal hem- 
orrhages in tli(* subperitoneal tissue, at some distance' from the pancreas, 
may occur, and may cause death. 1 have seen many cases of petechial 
hemorrhages, and a few of extensive bruising of the skin, and in one 
instance*, repeated and sev(n*e bleeding from tlie bowel. The cause of 
this hciinorrhagic! tendency is said by Robson and (’ammidge to l)e this: 
that in all cases of pancrealie* disease there is an abundant excretion of 
lime salts in the urine. These salts are derived from the blood, which 
is thereby impoverished. As A. K. Wriglit has demonstrated, this in 
its turn causes a diminished power of coagulation in the blood and 
a tendency to hemorrhages. 

2. Fat Necrosis. -Halser,^ in 1882, called attention to the 
condition of fat necrosis, tliough earlier observations thereon had been 
made by Ronfick ami Klob. In association with certain diseases of the 
pancreas the fat in the neighborhood of the gland, or. less frequently, 
that at some distance away, is seen to be studded with round, white, 
ivoiy-colored or sul|)hur-yellow specks or splashes, which on micro- 
scopic examination are seen to consist of altered fat-cells. These spots 
may be close together or scattered: they are often surrounded by 
a reddish rim, and the whole appearance contrasts very remarkably 
witli that of the normal fat in which they lie. 

Tlie investigations as to the cause of fat necrosis have lieen intricate 
and prolonged. Fitz, in his memorable pajier published in 1889, first 
sugg(\sted that it was the result of a lesion of the pancreas; but it is to 
the work of Langerhans'* that we are indebted for the full, though not 
3'et complete, knowledge which we now possess with regard to it. 
Langerhans showed that the changes which occur in the fat cells are 
due to the splitting up of the fatty molecule into its fatty acid and 
glycerin. “ Fatty acids are deposited as needle-like crystals within the 
cell, which has lost its nucleus and is evidently necrotic, while the 
soluble glycerin is absorbed. Very soon the fatty acids unite with 
calcium to form calcium salts, and within the cell outline which is still 
preserved are irregular, often globular masses, in which the presence 
of lime salts may be demonstrateil by microchemical reactions. A pro- 
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liferiition of the fixeil tissue cells occurs iit the periphery of the necrotic 
area** (Opie). 

Experimental investij*:ations inau^^urated by LanjiCerhans have 
shown conclusively that the escape of the pancreatic juice from the 
gland into the surrounding fat is competent, through the agency of its 
fat-splitting forment, to cause fat necrosis. If the j)ancreatic duct be 
ligatured, the fat in the part of the gland distal to the block shows this 
characteristic change: the same result occurs if the gland be lacerated 
in such a manner as to permit the escape of the juice. In the necrotic 
areas so produced Simon Flexner has demonstrated the existence of 
a fat-splitting ferment. In several of the recorded cases the fat lying 
at some distance from the gland shows (*lear evidence of this process of 
saponification: this is due in all probability to the conveyance of the 
ferment to the affected area through the lymphatics. 

Opie. who ha.s investigated the matter in man and l)y experiment 
upon animals, comes to the following conclusions: . 

a. The condition essential to the production of focal fat necro.sis 
is the penetration of the fat-splitting ferment of the pancreas into the 
living adipose tissue. 

b. By causing the entire .secretion of the pancreas in cats to pene- 
trate into the tissue surrounding the organ, wide diffusion takes place 
and necrosis results, not only in the abdominal fat, but in that of the 
pericardium and .subcutaneous tUsue as well, thus reproducing the 
widespread distribution of the lesion occasionally seen in man and in 
the lower animals. 

c. Lesions of the pancreas a.ssociated witli focal fat necrosis are 
such as to permit the diffusion of the pancreatic ferment into the 
surrounding tissue. 

In some rare instances fat necro.sis has been found without evident 
lesion of the pancreas. Such cases were described by Flexner and 
.Fraenkel, but in botli there were .stones in tlie ampulla of \’ater or in 
the common duct, and .some injury to the ])ancreas was probable. 
There are, however, a few instances in which fat iKicrosis has l>cen 
found when the most minute examination has failed to reveal any 
pancreatic di.sea.se. In such ca.ses a fat-splitting ferment may pos.sibly 
have escaped from the pancreas, which shows no evitlence of di.sease; or 
a ferment may have been produced apart altogether fioin the pancreas, 
as the result, it may be, of the activity of micro-organisms. The 
nature of such ca.ses requires further investigation. 

3. Altered Character of the Stools. — The most noticealdc char- 
acter of the stools in pancreatic di.sease is their bulk. The motions 
pa.s.sed are often enormous in quantity -the result of inadecpiate 
dige.stion of the food. The l)ulky stools are soft and light-colored. 
The absence of pigment in the motions in cases of pancreatic obstruction 
was first de.scribed liy Claude Bernard,” and later by Walker,*" of Peter- 
borough. The normal coloration of the feces is not due to bile-pigments, 
which are all alxsorbable, but to a pigment which is in.soluble and which 
results from the action of the pancreatic juice upon some of the coloring 
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matters of the liile. The absence either of the bile or the pancreatic 
juice results, therefore, in the passage of unpigmented feces. Ilut it is 
not mere absem^e of normal color that (diaracterizes the stools; there 
is a distinct whiteness, which is due to the presence in large quantities 
of undigested fat. Simtorrhaay or the passage of fat in the stools, was 
first descril;)ed in asso(;iation with disease of the pancreas by Kuntz- 
mann, in 1820, and hy Ibight, in Fles, in 1864, recorded the case 

of a diabetic who, after eating fat of bacon and meat, passed so large 
a quantity of undigested fat that it could be recovered from the feces 
by the ounce. The administration of a ])aucreatic emulsion caused the 
fat to disappear; on discontinuing the emulsion the fatty stools were 
seen again. The significance of fatty stools and the relative value of 
this symptom in association with the other to be de.scribed may be 
summarized as follows: Fat is found in the stools in three forms; as 
fat <lroplets, in the form of crystals of fatty acids, and as soap. The 
digestion of fats is the work of the pancreatic juice, the bile, the intes- 
tinal juices, and of the intestinal l)acteria. The capacity for the 
digestion and al)sorption of fats is limitc<l; if, therefore, fat is taken in 
excess, or if any of the fore-named aids to its digestion are lacking, it may 
be found in excess in the feces. If jaundice is absent and all the bile 
is ptissing into the intestine, an excess of fat in tlie stools is sugge.stive 
of pancreatic disease. If azotorrhea and steatorrhea are simultaneously 
present, tlie evidcuice in favor of panc*reatic disease is strong; if also the 
pancreati(* reaction is pre.seiit, the eviden(*c is conclusive. A further 
(‘haracleristi<* of tlie stools in pancreatic disease is azotorrhea or the 
faulty digestion of albuminous foods, more especially of muscular fibers. 
The majority of individuals in good health eat more meat than is neces- 
sary. and a certain amount of undigested muscular fiber is, therefore, 
almost constantly present in the stools. Hut in the absence or diminu- 
tion of the jiancreatic juice large <piantities or almost the whole of the 
ingested meat passes through the bowel unaltered. Azotorrhea with 
steatorrhea suggests pancreatic dlsea.se: the two a.ssociateil with gly- 
cosuria make the susjiicion stronger. If the two are fouml at the same 
time as the ‘‘pancreatic reaction” in the urine, the suspicion becomes 
almost a certainty. 

4. Alterations in the Constituents of the Urine.— n. Gly- 
cosuria. — In 1788 Fawlcy fii*st noticed the association of glycosuria 
and pancreatic disease, but it was Fanecreaux. in 1877, who first 
emphasized the dependence of diabetes upon lesions of the gland. 
The experimental work of von liering and llinkowski has shown that 
total extirpation of the pancreas produces all the symptoms of diabetes, 
glycosuria, polyuria, polyphagia, and wasting. It is, however, to Opie 
that we are indebted for the final demonstration of the relationship 
between glycosuria and lesions of the pancreas. It is now known that 
the internal secretion of the pancreas has a controlling influence upon 
the carbohydrate metabolism, that this secretion is produced by the 
islands of Langerhans, and that in pancreatic iliabetes it is these islands 
which show evidence of degeneration. As Opie'^ says, “ where diabetes 
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is the result of pancrcivtic disoiise, injury to the ishiiuls of Liingerhuns is 
i*esponsible for the disturbance of carboliydratc metabolism, since that 
influence which the normal pancreas exerts uj)on the assimilation of 
sugar is a function of these structures.” 

b. Alimentary Glycosuria. — von Mering and Minkowski*- show 
that if to an animal, whose pancreas had been partly removed, sugar 
was given in moilerate (piantities, temporary glycosuria resulted. If, 
in man, the pancreiis be so ilamaged by ilisease that its secretion is 
reduced in quantity or in ac'tivity, the administration of sugar by the 
mouth results in glycosuria, the severity of which is a measure of the 
extent of the lesion in the gland. 

c. Other alterations in the urine detected by Oammidge's reaction. 
The importance of this subject is such that in order to have an authori- 
tative description of “ Oammidge’s reaction” I have obtained from its 
author the following brief description of his method of examination 
of the urine and feces: 

The Technic of the Examination of the Urine and Feces in Suspected Cases 
of Disease of the Pancreas. — In the method of performing tlie “|);inrreittie’' reac- 
tion deseri he'd in my Arris and dale lecture at the Royal College* of Surgeons in MKM 
^Lancet, March 19, 1904), two speeimens of urine, one* of which had l)c*en treated 
with mercuric chloritl, were boiled with hydrochloric acid for ten minutes, and after 
the exc<*ss of acid hatl been neutralized with lead carbonate*. we‘re e*xamine*el by the 
phenyl hyelraz in t(*st. The presence e)f active inflammatory mischie*f in the paii- 
crca.s was then indie'ateel by a difTe*rene*e in the* amount of ele*posit yie*kle'el by tlie* 
two samples, when they were alIowe*el to cool unelisturbeHi. This me*thod hael the* 
gre*at disadvantage of being a ceimparative te*st, ne)t capable of ae*curate* measure*- 
me*nt, and, therefe)re. ele»pe*ndent to a ce'rtain extent fe)r its inte*rpre*talion upoii the* 
expeTience of the observer. In aeldition, erre>rs of te*chnie*, unle»ss care*fully guarde*d 
against. we*re liable to occur. Hy an improved methe:)el, whie*h I ek'seribed in a paper 
re*ad before the Royal Mf*elical anel ('hirurgical Society in Marcli, ItlOO (Hrit. Me*el. 
Journ., May 19, 19t)(i), the first of these elifficultie*s has be*e‘n overe*e)me, but tlie* 
manipulation is slightly meire* ce)mplicate*d, anel still re*e|uir(*s a re*ase)nable ameiunt 
of e*are, particularly in the eletails of the* expe*rime*nt. The te*st is e*ssentially the* 
same as the original r(*action, but efifre*rs in that the* glycuremic aciel se*t fre*e in 

the |>rf)cess of hyeirolysis is removed from the acid filtrate with tribasic Ie*ad acetate 
previems to applying tlie phenylhydrazin te*.st. 

The rne?thoel of examination I now e*mple)y is ce)nelucte*d as follows: A spe*cimen 
of the 24 lifiurs’ urine*, or of the rnixeel eve»ning and morning e*xcre*tions, is filte*reel 
several times through the same* filte*r pape*r, anel te'ste*d feir albumem, sugar, l)ile, 
urobilin, and ineheain. The re*ae-tiem te> litmus is take*n. anel a epiantitative e'stima- 
tiem of the chloriels, phosphatf*s, anel urea is maele. I'he* ce*ntrifugalizeel eleposit 
from a spe?cime*n of the urine* is also examineel miereiscopically for calcium oxalate 
crystals. If the urine is founel to be aciel in react iein anel is fre'e from albume*n and 
sugar, 2 cc. of stremg hyelrochloric acid fsp. gr., are rnixeel with 40 cc. eif the 

clear filtrate, anel the mixture boileel on a sand bath in a small flask having a long- 
sternmeMl funne?! in the n(^ck to act as a condenses*. Afte*r boiling feir ten minutes 
the flask is well cool(»el in a stream of water anel the conte*nts maele up tei 40 cc. 
w'ith cold distilleel water. The excess of aciel is next neutralizeel by sleiwly aelding 
8 grams of kiad carbonate. After staneling for a few minutes to allow of the com- 
pletion of the reaction the flask is again cooled in running water anel the cerntents 
filterejel through a well-moistened close-grained filter pa|M?r until a f>erfectly clear 
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filtrate is secured. The filtrate is then w(?ll sliakcn with 8 grams of powdered 
trihasic lead acetate, and the resulting precipitate removed by filtration, a clear 
filtrate being obtained by rc{)cating the filtrati^ several times if necessary. Since 
the* large amount of l(»ad now in solution would int(!rfere with the subsequent steps 
of the experiiiKjnt, it is removed, either with a stream of sulphuretted hydrogen or, 
what 1 have found to he equally satisfactory and less disagreeable, by precipitating 
the lead as a sulj^hatc*. For this purpose; the cl(;ar filtrate; is well shaken with 4 
grams of fine;ly powdered se>elium sulphate, the mixture just raised to the boiling 
point, them e;e)ol(;d to as low a tempe*rature as possible in a stream of colei water, 
and the white precipitate removed by care;ful filtration. Ten cc. of the clear trans- 
parent filtrate are the;n made; up to 17 cc. with distilled water, and addeel to 0.8 
grams of phemylhydrazin hydre)chlorate, 2 grams of sodium acetate, and 1 cc. of 
.50 per eemt. acetic acid, contained in a small flask fitteel with a funne;l condense^r. 
The mixture is boiled on a sand bath for 10 minutes and then filtered hot, through 
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a small filter paper moistened with hot water, into a test-tube provided with a 15 cc. 
mark. Should the filtrate fail to reach the mark, it is made up to 15 cc. with hot 
distilleil water. In well-marked cases of pancreatic inflammation a light yellow 
floccuhmt pn*cipitate should form in a few hours, but in cases where the inflammatory 
process is not so extensive, and is less acute, the preparation may need to be left 
over night. The precipitate may then consist of a few small flocculi that are only 
seen on careful examination. Undc*r the microscope the precipitate is seen to con- 
sist of long, light yellow, flexible hair-like crystals arranged in sheaves which, on 
being irrigated with 33 per cent, sulphuric acid melt away and disappear in ten to 
fift(;(*n seconds after the acid first touches them. In about 75 per cent, of cases of 
(cancer of the pancreas no reaction is obtainoil, but in the remainder a more or less 
marked crystalline deposit is seen, pwbably due to the inflammatory changes 
produced in the gland by the extension of the growth To exclude traces of sugar 
undetected by the preliminary reduction tests a control experiment is carried out 



1044 


SURGKKY OF THE PANCREAS. 


by treating 40 co. of tlio filtered urine in the same way as in the test dcscribetl, save 
that it is not boiled with the hytlnjchlorie arid. The urine (»inployed for the examina- 
tion should be fresh ami not have undergoiu; fermentative changes. If alkaline 
in reaction, it must be made aciil with hydrochloric acid before the test is commenced. 
Any glucose that may be present can be removed by fermentation after the urine 
has been boiled with hydrochloric acid and the excess ueutraliztHl. 

This improvtnl method of investigation has been fouiul to giv(' indications of 
veiy" considerable valm? in a large number of cases, especially wlH*n the results are 
considered in conjunction with the clinical symptoms and evidence to be obtained 
by other methotls of investigation. Like most clinical tests, no doubt it has its 
limitations and it is not altogether independent of the skill of the obs«»rver. In tlie 
latter respect, however, it iloes not differ from most methods employed in clinical 
pathohigy. for e\*(‘n such a commonly employed reaction as hehling’s test is apt 
to give mish^ading results, at times, in intwperienced hands. 

In many cases of suspectetl pancreatic «lis«»ase. and particularly in those where 
tlie iUagnosis rests between cancer of the pancreas and obstruction of the common 
iluct by galI-stom\s, I hav(» found that an examination f)f tlie feces, by a method 
I described at the L<'ic(‘ster iiunMing of the British Medical Association (Brit. Meil. 
Journ.. < )ct. 2S. lOt).!), is a u.seful check upon the r(*sults oblainiMl by the analysis 
of the urine. My proceilure is. aftt*r noticing the naked-('ye characters, to make a 
careful microsco[)ic invc'stigation of specimens takiai from various parts of the 
samide for fat globules, fat crystals, undigested musch‘ fibers, inorganic crystals, etc.; 
then to take the reaction to litmus of a portion selected from the' ciaiter of the mass, 
and subsequently to estimate the p<*rcentage of “total fat.'' “neutral fat." ainl 
“fatty acid" in a specimen dried to a con.stant weight on the wat(T bath. Finally, 
an examination for stercobilin is made. For the estimation of the fats I have adopted 
a method which, while much more rapiil than the Soxhl(‘t process, gives results 
that are satisfactory for clinical work. Two clean, dry Schmidt -Stokes milk-tubes, 
labeled .V ami B, and provided with a 10 cc. mark are taken, and into the lower 
bulb of each is introduced an accurately weigheil cpiantity (about half a gram) of 
the* finely powdered drj' feces. The residue on the watch-glass is used for weighing, 
and the sides of the short-necked funnels with which the powder is introduceil 
into the tubes are washed down with a fine jet from a wash-bottle, which for the 
‘*.V" tube contains hydrochloric acid (l..‘I), and for the “B" tulie, plain water. 
The .sides of the tube are also wa.shed clown until the whole of the sanqile is collected 
in the lower bulb and the 10 cc. mark is reached. The “A" tube is then heated 
in boiling water for 20 minutes, occa.sionally rotating it so as to mix w(*ll the contents. 
After cooling, both tubes are filled to the oO cc. mark with <*ther, .securely corked, 
and inverted forty times .so that the whole of the solid matcTial runs through the 
ether each time. Kach tube is then rotated between the hands, in order that the 
solid residue may be coll(»cted in the lower bulb, but considerable care is ncce.ssary 
in carrying out this part of the operation in .some ca.s(\s, or a perfc'ctly cl(*ar supcT- 
natant layer of ether, free from .solid, is not secured. With a pipet exactly 20 cc. 
of the clear ethereal extract are drawn off from each tube and delivered into 2 
flasks of known weight, the amount of ether left in the tubes being at the same time 
noted. The ether in the fla.sk.s in then evaporated, the residue dried, and the 
flasks again w(‘ighed. From the amount of extract yielded by 20 cc. of ether, 
and the quantity of ether left in the tubes, the total amount yielded by the weight 
of ff*ces employed can be calculated, and from this the percentage in the dried stool 
can be determined. For convenience of reff*rence I am in the habit of referring to 
the yield from the “A" tube as “total fat," that from the “li" tube as “neutral 
fat," and the difference between the two a.s “fatty acid." The solid residue in 
the “B" tube can be used for detecting stercobilin. For this purpose it is filtered 
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ofT, extracted witli acid alcohol, the extract iicul;|*alized with ammonia, and mixed 
with an ei|iial voluiiK; of 10 per cent, zinc acetate in alcohol. The precipitate that 
forms is removed by filtration and th(! clea^ filtrate (;xamin(Mi against a black 
background with a lens for the green fluorescence that iialicates the prescaice of 
stcTcobilin. Tlu; intcaisity of the color varies with the amount of pigment, so that 
by always using approximately the same pnjportion of fecc\s and of the reagents 
any marked variation from the normal can be detected. 

When there is disease? ejf tlie pancreas, the? feces are generally acid in reaction, 
while in cases of simple? liiliary obstruction, not asso(?iated with a pancreatic lesion, 
the n*action is usually alkalinr?. In practically all cases of simple pjincreatitis 
st(?n?obilin can be found in the fecc‘s, although in soim* instances where tlu* pan- 
creatic inflammation is associated with recent obstruction of the common duct by 
an impact(‘d gall-stone only tracers cun be detect(‘d. lOven traces of stercobilin 
are uncommon in cancer of the hea<l of the pancreas, at li?ast in the stage at wliich 
they generally come under observation, so (hat this is a useful sign in .susfM?cted 
cancer cases where the pancreatic reaction in the urine is ])ositive. The discovery 
of nunu*rous uinlig(*sted muscular fibers microscopically is sugg(*stive of malignant 
disease, although large iiuml)ers may also be met with in cases of advanced inflam- 
mation of th(* glaml. Microscoj)ically, too, crowds of fat globules and fat crystals 
are always tf) lx* found in cases of serious pancreatic fliseasc. 

The (luantitative (‘stimation of the ^‘total fat^^ gives results that are always 
abov(* tlic' normal in cancer of the pancreas and are gencTally excessivt? in inflamma- 
tory lesions of the gland. The relation between the “neutral fat^’ and “fatty acid,*' 
which are normally pr(*sent in about espial amounts, is almost invariably much 
disturb(*d in malignant dis(‘as(* and geiUTally shows a marked variation from the 
normal in all but slight inflammatory cemditions, the “neutral fat" being in excess. 
In simph' biliary obstruction, not associated with disease of the pancreas, although 
the perc(*ntage of “total fat " is often in excess and the relation of the ‘^neutral fat" 
to tlie “fatty acid " is <listurbcd, the tendency is for the latter to prei)onderate. 

PANCREATITIS* 

Tlioiigh it has lieen known for centuries that tlie pancreas was liable 
to the same inflammatory diseases that affected other organs, it is only 
within the last twenty years that the frequency and the clinical impor- 
tance of the disease have come to be recognized. 

Inflammation of tlie pancreas may affect the ducts chiefly or the 
substance of the gland proper. Of the two forms, catarrhal and paren- 
chfpnafous inflammation, the latter is the more frequent and the most 
important. 

Catarrhal Pancreatitis. — Catarrhal inflammation of the ducts 
of the pancreas depends for its e.xisteiice upon an infection spreading 
upward along the canal of Wirsung from a focus within the duodenum, 
within the ampulla of Vater, or in the lower part of the common bile 
duct. As has been already mentioned, the end of the pancreatic duct 
varies in different cases in so far as its relationship to the bile duct is 
concerned. In the majority of cases an infection of the common duct 
is capable of spreading by direct extension to the duct of Wirsung, and 
should this happen, an already grave condition of affairs becomes much 
more serious. If a gall-stone be impacted in the lower part of the 
bile diKJt, an infection spreads both upward and downward from it; 
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ils it descends it reaches the ampulla and thence extends along the 
pancreatic duct. If the stone be impacted in the ampulla, the infected 
bile descending the common duct may be retrojected along the canal 
of Willing, and a catarrhal or an acute hemorrhagic inflammation 
may be aroused. Similarly, a malignant growth in the ampulla or 
near it, becoming infected, may set up a spreading septic inflammation 
which involves the ducts of the liver and the pancreas. 

The infection which causes the onset of the catarrh of the pancreas 
may sjwead from the duodenum, where it has been set up l)y ulceration 
or by a low-grade inflammation in the stomach or duodenum due to 
the imbibition of irritant foods. Catarrh of the pancreas, recognized 

so seldom, is not improl>- 
ably a fretiuent concomitant 
of infection of the common 
bile duct. The impaction 
of a gall-stone in the com- 
mon duct is not an infre- 
quent occurrence, and when 
the anatomic conditions are 
studied, the extreme ])roba- 
bility of infection of the 
pancreas is realized. The 
catarrh, of course, is relieved 
by the removal of the in- 
fecting agent in the very 
great majority of cases, but 
most surgeons whose experi- 
em-e in gall-stone work is 
extensive have met with 
cases in which chronic in- 
flammation of the pancreas has remained. This, as will be seen 
later, is a serious condition; in its more advanced stages it is irre- 
mediable. A clearer recognition, then, of tlie intimate association of 
catarrh of the pancreas with inflammation in the common bile duct is 
desirable. 

In rare caises the catarrh of the duct may go on to suppuration; 
ju.st as in the bile duct simple catarrh may lead up to suppurative 
cholangitis. In either case the on.set of suppuration is an extremely 
serious matter, and probably the majority of cases in which acute 
suppurative catarrh is present prove fatal, the symptoms being of a 
.septicemic or pyemic character. If the infection is of a less severe 
grade, a localized suppuration (abscess) may result. 

(’atarrhal pancreatitis or inflammation of the pancreatic ducts may, 
therefore, be of every grade of .severity, from the slightest transient 
to the most acute suppurative inflammation. The cause in all cases 
is similar, an a.scending infection from a septic focus; the varying char- 
acter of the initial infection determines the severity of the consecutive 
inflammation. 



Fig. 5.37. — Early Tntek.'^titial Pancreatitis with 
Catarrh of Dlct.s and Oii.atation of Vessels 
(from a photo by P. J. CaminidKe). 
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Parenchymatous Pancreatitis. — ^fhe following classification is 
given by Mayo Robson:'® 


Pancreatitis, 


1. Acute 


2. Subacute 
Chronic. 


b. 


j„. 

[h. 


a. Ultra-acute, in which the hemorrhage 
nrecedes the inflammation, the 
hi feeding being profuse and both 
J within and outside the gland. 

^ c ^ ^ Acute, in wliich inflammation precedes 
the hemorrhage, wliich is less pro- 
fuse and is distributed in patches 
tliroughout the gland. 

Gangrenous, 

Suppurative (diffuse). 

.Vbscess of the pancreas. 

Intcrslitial i„t„racinar. 

( ’irrilusis of the pancreas. 


Acute Pancreatitis. — Before discussing the details of acute pan- 
creatitis in its various forms some reference is necessary to the varying 
circumstances of hemorrhage in and around this gland. It is of course 
well recognized that slight degrees of hemorrhage occur into tlie sub- 
stance of the pancreas in all stages of an inflammatory process within 
tlu^ glaiul; and even apart altogether from any demonstrable results 
of inflammation. As to what the exact connection may be between 
launorrhage and inflammation, a host of writers have borne testimony. 
There are those who hold that hemorrhage occurs altogether apart from 
inflammation, not caused l)v it, not causing it; that such hemorrhage 
may be fatal; and that at a careful post-mortem examination there 
may be not the smallest trace of an inflammatory process. This condi- 
tion is known as pam-reatic apople.xy.'’ There are others who hold 
that an acute inflammation of the gland is the primary factor and that 
hemorrhage, slight or of great severity, is secondary. There are again 
others who hold that in cases of acute hemorrhagic pancreatitis, the 
hemorrhage occurs first and is followed speedily by an acute inflamma- 
tory outbreak in the injured gland, which by reason of the connection 
of its duct with the intestine is within easy access of an infected mucous 
membrane. Finally, Jlayo Kobson in the classification given above 
discriminates between the two latter forms. He considers that there 
are two varieties which may be clinically differentiated, the ultra-acute 
cases with a violent ami sudden onset, accompanied by collapse and 
ending fatally with extreme rapidity, being chiefly those where the 
hemorrhage precedes the inflammation, while the less though still 
acute cases where the onset is more gradual, where the symptoms are 
not ushered in by collapse, and where resolution and relapse are liable 
to occur, being those in which the inflammation precedes the hemor- 
rhage. Mikuli(*z considered that the only point of difference between 
pancreatic apoplexy and acute hemorrhagic pancreatitis was that the 
former was a sterile, tlie latter an infected process. Thj whole subject 
is in need of fuller investigation. 

EHologff , — ^The work of Opie, Simon Flexner,*^ and others has given 
us a clearer understanding with regard to the causation of acute pan- 
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ereutitis. They have made it certain that in a ^reat majority of the 
cases the process is an infective one, and that tlie irritant extends 
upward from the termination of the duct. Flcxner in ten experiments 
upon dogs injected HCl of X to 2 per cent, strength, in quantities of 
3 to 8 cc., into tlie pancreatic duct. In () instances acute hemorrhagic 
infiammation of the gland followed, accom|)anied l\v fat necrosis. 
Other irritants were used in later experiments, nitric acid, artificial 
gastric juice, suspensions of bacteria, and alkalies, with similar results; 
acute inflammation with hemorrhage followed. Opie in 1 case of acute 
pancreatitis discovered a small gall-stone impacted in the ampulla, 
the orifice of which it blocked, but the lumen of which it did not fully 
occupy. The diverticulum measured 10 mm. in diameter, the calculus 
3 mm. The result was that the common bile duct and the ])ancreatic 
iluct were converted into a single channel aiul the bile, j^ecreted under 
greater pressure, forced its way upVvard into the canal of Wirsung, 
the walls of which were stained bright green by it. Opie,*’’ thereu])on 
undertook a series of experiments which proved that the injection of 
bile into the pamu-eatic duct was a certain cause of acute ])ancr(aititis. 
The anatomic peculiarities, permitting a small gall-stone to block the 
diverticular orifice ami to. divert the bile in the way Opie descril)ed, 
exist only in about 30 per cent, of individuals. In an investigation 
into recorded ca.ses Opie showed that the conn(a‘tion between gall-stone 
obstruction of the common duct termination and acute pancreatitis 
was demonstrable in many cases; many cases sul)se(|uently re(*ord(»d 
support his views. 

Other infections are now recognized as capable of setting up infiam- 
nnition in the pancreas — tyj)hoid fever for example — the first case of 
typhoid pancreatitis being recorded by mv.^^elf; mumps, as shown by 
Simonin*” and others; and influenza, (lastric or duodenal ulcer, l)y 
extension of the inflammation, may affect the gland. \’ascular <liseases, 
syphilis, and alcohol are also name<l as causative influences. An 
unusually large proportion of cases of acute j)ancreatitis have occurred 
in pregnant women at about the third month. 

— A patient, often in the best of health, robust, and 
inclined to stoutness, is suddenly .seized with acute intolerable pain in 
tlie upper part of the alxlomen. The agony may be .so great that 
collapse or fainting occurs, to be followed l)y vomiting. The pulse is 
rapid and of poor quality, the respirations are shallow and hurried; 
the patient looks drawn ami ill. The character of the symi)toms is 
such that perforation of the stomach, duodenum, or apfiendix may be 
su.spected. In one ca.se I saw, a diagno.sis of hepatic colic! had been 
made, in another of perforation of the stomach, in another of perforation 
of the duodenum. The abdomen, as a rule, is not rigid, nor is it tender 
except on deep pressure in the epiga.strium; at first there is no distention, 
but within 12 to 24 hours there is generally a distinct fulness in the 
epigastrium and later a general intestinal distention may develop. 
In a few cases vomiting is persistent and almost uncontrollable; in 
these cases acute, high, intestinal obstruction may be su.spectcd. 
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The vomitus consists at first of the contents of the stomach, then of 
bile-stained fluids, and finally of altered blood, “black voinit/^ In all 
the cases 1 liave seen there has been a curious leaden color of the face 
and lips, and Halsted has also called attention to cyanosis of the face 
and of the abdominal wall. In all, the pulse-rate has risen steadily 
from the onset of symptoms, and in one case was the only sign to cause 
anxiety during the first 24 hours. The temperature is generally raised, 
but is apt to vary. In many cases there may be jaundice, which is 
gcnevally sliglit. As a nile, a <liagnosis can be made from the history 
of a sudden onset, and from the rapid development of signs of peri- 
tonitis in the u])per part of the abdomen. The rule given by Fitz in 
his original pajxu* is this: “ Acute pancreatitis is to be suspected when a 
prcviou.dy lujalthy ))ci‘son or a .sufferer from occasional attacks of 
indigcistion is suddenly seized with violent |)ain in the epiga.striurn, 
followed by vomiting and collap.se, ami in llie course of twenty-four 
hours by a circumscribed epigastric swelling. lym))anitic or resistant, 
with slight ri.se of tem|)erature.'* In the more acute ca.ses the down- 
ward progress of the patient is rapid, and death may occur in from 
tw(Mity-four hours to five or .six days. In the less acute ca.ses the 
.symi)toms may improve after a couple of days, and an ab.sce.ss may 
form in the pancreas. It is important to recognize that the two varie- 
ti(»s given in the above cla.s.sification are merely pha.scs of the same 
condition. Acutes ])ancreatitis may lead to gangrene or necrosis of the 
organ, or to suppuration, according as the infection is of greater or less 
intensity. (Jangrene and difTu.se suppuration, therefore, are to be 
considered only as terminal pha.ses and not as special forms of acute 
inllammation of the gland, 

Tmitmcnt . — Acute pancreatitis is probably fatal in the great majority 
of cases, unless surgical treatment is adopted early. The less acute 
cases may live until an abscess forms or until a dead part of the gland 
is cast off as a .dough. Hut the more acute cases can only be cured 
1)V surgical treatment. What are the .'^urgical indications? A con- 
sideration of the circumstances will convince one that the pancreas and 
its surroundings form a ])hlegmon, and that relief can only be given 
by affording free drainage of the inflammatory products. In many 
(*ases gall-stones in the iluct, ampulla, or gall-bladder are present, and 
if time ])ermits, these should be removed or the gall-bladder quickly 
drained: l)ut the chief aim must be to .secure drainage of the pancreatic 
territory .^oddcMi with inllammatorv products. 

The abdonam is opened above the umbilicus by an incision of good 
length, placed over the middle of the rectus. As soon as the fat is 
exposed, areas of necro.ds are seen, and the diagnosis, if before in tlould. 
is now certain. When the peritoneum is opened, blood-stained fluid 
generally escape.s and the pancreas, dark in color, greatly swollen, and 
engorged with blood, is readily exposed. It should be punctured 
lightly in several places or even inci.sed freely; the fluid around is to be 
mopped up quickly, and free drainage afforded either through the 
original wound or through a posterior stab wound, in the left loin, or 
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ill both dii*ections. The ^all-bhulder and bile ducts are then rapidly 
inspected and such treatment of them adopted as seems proper. This, 
then, is the procedure: free exposure of the pancreas, its puiu^ture or 
incision, the provision of free draina^?e, and the inspection, and if need 
be draina^j:e, of the bile passa|j:es. This method of treatment was first 
successfully carried out by Ramsay. In a report of all cases published 
up to May 1908, von Mikulicz‘S gave details of 75 cases of operation 
for acute pancreatitis. Of 86 in which the pancreas was directly 
attackeil i)y treatment, 25 recovered; in 41 where the pancreas was not 
touched, only 4 recovered, and in all these free drainage was provided. 

Subacute Pancreatitis. — Ahsccs^s of the Pancreas.— The difference 
between subacute and acute pancreatitis is one of degree rather than of 
kind. Xo hard and fast line can be drawn between the two forms, yet 
a discrimination between them is of more than didactic interest, for the 
prognosis is vastly more favorable in the .subacute form. The symptoms 
of subacute pancreatitis are those of the acute form in a .sligliter degree. 
There is a sudden on.set of pain, acute, l)ut not overwhelming, in the 
epigastrium; vomiting occurs, and perhaps faintness or .slight collap.se; 
but the jiatient is not profoundly ill. The pul.se is neither .so rapid nor 
.so feeble as in the acute form. The epigastric region, though perhaps 
tender from the first and resistant, is not distended, at least not for some 
days. The patient, instead of hiustening to his end, lingers, and may 
even improve after the third or fourth day, only to relap.se at the eighth 
or ninth day when the alxsccss is beginning to enlarge. The temperature 
is often high in this stage, or even before, reaching at times 108° or 
104° F., and a rigor or a succe.ssion of rigors may be witnes.sed. From 
the onset a loss of flesh and strength is manifevst and may be striking. 
The time occupied before a diagno.sis can be made varies much in 
different cases, according to the severity of the infection. As a rule, 
the history of the .sudden on.set, the hectic temperature, the rapid 
wasting, and the epigastric swelling and tenderness permit a diagnosis 
to be made. 

When an abscess has formed it may, in its enlargement, become 
adherent to the stomach or inte.stine, and may empty through them: 
or it may rea(*h the abdominal wall above or below the stomach, or 
the loin, or it may penetrate the diaphragm. 

Treatment . — ^The subacute variety of pancreatitis is mu(*h more 
amenable to succe.ssful .surgical treatment than is the acute form, 
though, as a rule, it is only after an abscess has formed, and the swelling 
caused by it has attracted attention, that the surgeon is asked for help. 
The absce.ss may be evacuated through the anterior alxlominal wall 
or through incisions in the co.stovertebral angles, to left or to right; 
in 2 cases the transpleural route has been followed. The emi)tying of 
the abscess cavity and the protec.tion of the peritoneal cavity from 
infection are secured in the usual manner. 

Villar*’* has recently collected the records of 60 operations for pan- 
creatic absce.ss: 88 patients recovered, 20 died, and in 7 the re.sult was 
not stated. The after-results were ascertained in many cases, and were 



PANCREATITIS. 


1051 


not always satisfactory. A few patients died of diaVietes, 1 of intestinal 
hemorrhage, 2 of phthisis, and a few recovered from the operation, 
only to die of exhaustion a few weeks or a few months later. 

Chronic Pancreatitis. — (.'hronic inflammation of the pancreas is 
now re(;ognizcd to be a far more (!ommon disease than was formerly 
supposed. The discovery of its clinical importance is due to the 
observations made during the operative treatment of gall-stone disease. 
Hiedel, Kdrto, and especially Mayo Robson have contributed to our 
knowledge of this subject. 

Interstitial inflammation of the gland is generally secondary; the 
irritants whi(rh cause it may arrive by way of the duct, through the 
arteries of supply, or by the lymphatics. The first of these is by far the 
most fretpient; the infection 
which passes up the canal 
of Wirsung having its usual 
origin in the common bile 
duct. Bacteria or their pro- 
ducts may reach the gland 
through the blood-stream. 

Arteriosclerosis is thought to 
be a cause of the disease. 

Syphilis undoubtedly, alco- 
hol and tuberculosis possi- 
bly, are irritants causing 
inflammation. Growths or 
cysts of the pancreas, condi- 
tions causing olistruction of 
the canal of Wirsung, calculi, 
etc., inflammatory conditions 
of the stomach or duode- 
num, especially ulcerat ion , 
and carcinoma of the stomach 
invading the gland are all causes of interstitial inflammation. The 
incideiK’e of the interstitial inflammation is not always the same. 

In accordance with ()j)ie’s description*** two forms of inflammation 
are now recognized, interlobular and interacinar. In interlobular 
pan(u*eatitis the inflammation which leads to a deposit of fibrous tissue 
atta(‘ks the strands which lie between the lobules of the gland, the 
intralobular tissue escaping entirely. In the interacinar form the 
fibrous tissue replaces the parenchyma of the gland and separates the 
individual acini. 

In interlobular pancreatitis the deposit of fibrous tissue causes the 
lobulation of the gland, which is normally only slight, to become con- 
spicAious; wide bands of cicatricial tissue cut up the organ irregularly. 
In interacinar pancreatitis the lobulation of the gland is not accentuated; 
the newly-formed fibrous tissue has a diffuse character, lies within the 
lobules themselves, and a network of thin, fibrous strands holds the 
acini in its meshes. 



Fk;. oliK 


Moke Advanced Sta(jk of Chronic Inter- 
stitial Pancreatitis. 


Showing coiisiderubic increase of interstitial fibrous tissue 
(from a photo by P. J. Cainiuidge). 
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Fit;. oii9. — .XnvAXCED Interstitial Pancreatitis. 

S^liowiiii; marked iiu'rea?‘o of iiitraUibiilar con- 
nective tissue ami some interalveolar fibrosis (from 
a photo by P. J. C’ammidge). 


The importance of the (lLstin<*tion between tliese two forms of disease 
is due to their different behavior in respect of the islaiuls of Langerlians. 

In interlobular pancreat it is 
which sjireads from witliout 
the lobule inward the islands 
of Lan^erhans show no change 
until the v(My latest staf»:e of 
all is reached, the stafi;e in 
which almost the entire ^i;land 
is reduced to a mass of fibrous 
tissue. In the interacinar form 
the ‘•rowtli of mnv tissue within 
the iobul(^s implicates the is- 
lands of Lan^erhans from the 
first: indeed it is the tissue in 
closest proximity to them that 
is the most common seat of 
the disease. The commonest 
chan.i»e exhibited by llu* islands 
is a hyaline de.i»:eneration. As 
is now well r(M*o»:nizod, thanks 
to Opie, it is tlie involvement of the islands, their irradual destruction, 
and the consefjiient sup[)ression of the internal secretion of the pan- 
creas which they produc(‘ that is the cause of diabetes. 

Suniptoma.—The symp- 
toms of chronic pancreat- 
itis vary much, accordinir to 
the condition which has ex- 
cited the inflammation. In 
the very p*eat majority of 
cases it is an infection of 
the common bile duct, by 
the impaction of a stone 
therein which causes the in- 
flammation of the pancrea.s. 

If a lar^e stone be impacted 
in the second or third por- 
tions of the duct the infec- 
tion may reach the jirland 
either directly, sprca<lin<^ 
tlirou^^h the duct wall into 
the glandular substance of 
the pancreas which sur- 
rounds it, or indirectly, ex- 
tending down to the diverticulum of Vater, thence up the canal of 
Wirsung, and so to the gland. 

In a severe form, that most commonly seen and most easily recog- 
nized, the head of the pancreas is so enlarged by chronic inflammation 



Fki. 540 . — Makkeo Fikhosis of Pancreas. 

From araneof diabiitits willi paiicrpaUr calculi, almost 
complete rcpiacreiiiciit of Klufidular .structure by fibrous 
ti.s.sue (from a phofo by 1*. ,1. Cuiiiiiiidf^c). 
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that the common bile duct is compressed and jaundice results. When 
chronic pancreatitis is present at the same time as a stone in the common 
duct, the jaundice varies in tlie ‘‘ebb and flow'’ manner characteristic 
of intermittent calculous obstruction; but if the stone has passed the 
jaiindi(;e is steady, rar(*ly varying j)erceptibly. Loss of flesh, oft(;n very 
rapid, pain in the e|)igastrium, azotorrhea, steatorrhea, and bulky, pale 
pultaceous motions are observed. The condition of the gall-bladder 
varies; as a general rule it is shrunken and fibrous, but in rare cases it 
may be dilated. If small and contracted the pancreatic inflammation 
is probably secondary to very old-standing gall-stf)ne disease, which 
has set up a calculous cholecystitis, resulting in sclerosis. If dilated, 
then if gall-stones are, or have been, present, they have ])robably not 
be(?n of long duration, or have not h)r one reason or another caused 
inflammation or ulceration in the gall-bladder. It is in the cases where 
tlui gall-bladder is dilated that 
an insuperable difficulty in diag- 
nosis may arisen, especially when 
the jaundice is unvarying. The 
<*o-existeiic(? of st(‘a(ly jaundice 
with distention of the gall- 
l)ladder suggests a diagnosis of 
malignant disease of the pan- 
creas, in accordance with “(V)ur- 
voisier’s law.” In such circum- 
stances the only possible means 
of discriminating between malig- 
nant disease and chronic pan- 
creatitis is in the application 
of ‘‘('ammidge’s rcactioir’ in 
the urine, and it is in these 
cases that Cammidge’s test will 
find its most useful application. 

For my own ])art I ])lace considerable reliance upon the color of the 
jaundice; in malignant disease the tinge is deeper and greener; in 
chronic ))ancreatitis it is never so deep, and inclines more to a pale 
golden yellow. 

In early cases of chronic pancreatitis the symptoms are so slight 
that they are masked by the more important ones to which the gall- 
stone disease has given rise; but wasting, especially if rapid, epigastric 
fulness, pains radiating to the left side of the abdomen and chest, the 
characteristic! stools, already described, and above all. the presence 
of Fammidge’s reaction in the urine enable us to make a diagnosis. 
In the slighter ceases, especially those in which the tail of the gland is 
solely or chiefly attacked, there are no means of achieving a diagnosis 
except that afforded by Cammidge’s reaction. 

Treatment . — As will be understood from the foregoing description, 
the treatment of chronic pancreatitis is often an offshoot, as it were, in 
the treatment of the varying circumstances of cholelithiasis. It is the 



Fh;. .'>41. — HyaMNE TllANSrORMATIOX OF THE 
(’ AlMl.l.AHIKS OF AN IsLANO OF LaNOEHHANS. 

(A. K. Finney.) 
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infection of the bile in the conunon duct which causes the pancreatitis. 
As Korte, and more especially Mayo Itobson, have shown, the draining 
away of the bile until it has become aseptic* is sufficient in most cases to 
cause the inflammation to subside. This may be effected in three ways, 
by cholecystotomy, choledocliotomy or by cholecyst enterostomy. 
Cliolecystotomy and choledocliotomy, followed by drainage, the tube 
being retained as long as possible, suffice in the ?najority of cases, but 
if the inflammation is of old-standing, the time during which drainage 
can be kept up after these operations is hardly sufficient and relapse 
is prone to follow the closure of the wound. In such cases cholecysten- 
terostomy is the better operation, for drainage of bile is then permanent 
through the new opening. In prac'tice the results are very satisfactory, 
though tlieoretically there is the risk of an ascending infection of the 
gall-bladder and hepatic duct from the bowel through the anastomosis. 
In the late cases, happily rare, treatment can only be palliative, for 
the fibrous deposit is so extensive that a gradual atrophy of all the cells 
of the pancreas and of the islands of Langerhans leads to death from 
inanition or from diabetes. 

According to Mayo Robson, there are recorded lb‘1 cases of operation 
for chronic pancreatitis with 8 deaths. 


PANCREATIC CYSTS. 


The study of cystic diseases of the pancreas is one* beset with dif- 
ficulties, for our knowledge of their jiathology is slight, and clinical 
observations are comparatively few and imperfect. The following is 
a brief cjiitome of our present knowledge. 

Pancreatic cysts are of the following varieties 
1. Retention cysts. 

f cvstic adenoma. 


Proliferation evsts 


{ cystic epithelioma. 


3. Hydatid disease. 

4. Congenital cystic disease. 

5. Hemorrhagic cysts. 

6. Pseudocysts. 

From the pathologic point of view the inclusion of the last form is 
not permissible. As, however, the clinical distinction between these 
and the true forms is often impossible, it seems best to include a des(*ri])- 
tion of them. 

1. Retention Cysts. — Virchow-' described two forms of retention- 
cysts of the pancreas. In the one the whole duct is widened, and 
a ^‘rosary-like'^ dilatation occurs; in the other the duct is blocked 
at its outlet, and becomes distended into a cyst which may rea(;h the 
size of a fist, and may contain mucoid, hemorrhagic, or cahaireous 
matter. In the (uise of the small cysts there can generally be little or no 
difficulty in determining their origin; in that of the larger cysts, such as 
the surgeon encounters, the differentiation may be difficult or impossible. 

On the post-mortem table specimens have been recognized by 
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Virchow, Klebs, Gould, and many others. Virchow applied the term 
“ranula pancrcati(;a’' to a general distension of the whole duct. When 
numerous small engorgements of the minute ducts are present, Klebs 
suggested the name “Acne pancreatica.^^ 

2. Proliferation cysts may be either simple or malignant. The 
exa(;t differentiation is not infre(|uently difficult, and is at times impos- 
sible from the pathologic point of view. In some cases one has to 
await the course of events after the removal of a cystic tumor before 
deciding as to the class in which to include it. Thus Fitz, of Boston, 
in relating a case, says: “The tumor, from its histologic appearances, 
is to be regarded as essentially a multilocular cystoma, but on the 
border line between a proliferaling cystoma or cystadenoma and a 
cystomatous carcinoma, a distinction which the subsequent history of 
the patient may l^c expected to make clear. 

3. Hydatid cysts of the pancreas are extremely rare. Masseron-- 
was able to collect the records of only 5 cases, and the.sc were first 
recognized on tlie post-mortem table. Graham, of Sydney, writes: 



Fir,. .*>42.— A pAxriiEAH the Duct of Which is Wihf.i.y Dii.ated TiiRornHorT its F.ntire T-enotit. 
The cause of tlie ililatatiou wasi not discovered. CMuseum Royal Coll. Surg., Eng., No. 2823A.) 


“The hydatid is sometimes found in the pancreas. I have observed 
it as a cyst about 3 inches in diameter replacing the head of the 
organ.*' Tricomi-'* states, witliout giving references, that 7 cases have 
been recorded. 

4. Congenital cystic disease, similar to tlie congenital cystic 
disease of the liver and kidneys, has been observed on rare occasions. 
rye-Smith recorded a case of cyst of the cerebellum, with numerous 
small cysts in the pancreas and kidneys; the patient was a man aged 
twenty-seven. Kichardsoir^ has reconled a cyst of the pancreas 
occurring in a child fourteen months old; and in 1 case, related by 
Shattuck, a tumor had been noticed since birth. 

5. Hemorrhagic Cysts. — ^That lileeding may occur into the 
substance of the jiancreas as the outcome of acute or chronic inflam- 
mation is well proveil. As to the influence of these or other hemor- 
rhages, traumatic or spontaneous, upon the building up of a cyst, no 
positive opinion can be expressed. Hagenbach distinguishes between 
hematoma, in which bleeding occurs into pre-existing cysts, and 
apoplectic cysts resulting from hemorrhage into softened, degenerate 
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^laiul-substance. In favor of tlie hcniorrlia^ic origin of cysts are the 
writings of Kiihiiast, Schroder, and Friedreich. 

6. Pseudocysts. — Korte has proposed the term “pseudoeysts^^ 
for certain fluid tumors fouiul in more or less close j)roximity to the 
pancreas, but not originating in the substance of the gland. The 
accurate distinction of a true ])ancreatic cyst from a pseudocyst is not 
always possible during life, for a cyst primarily peripancreatic may 



Fif?. 54.3. — A TiiiN-WAi.LEn Cvfvr wnrrii was Removed FRo\f the PANfUEAs. 

It nieasiires alxiut six inches in its chief diameter and is innltiloeular; some of the lnr)e<‘i* eoi 
partments coiiirnunicatc with certain of the lesser by circular, sharply-tlefined apertures, d 
probably to the atrophy of the intervening partitions. The interior of many of the cavities 
blood-stained from hemorrhaiu;e. During the operation imieli of tl: fluid was withdrawn I 
aspiration from two of the chief loculi; tha from one was quite clear, that from the other bloi 
."tairied. 'J'lie somewhat ropy, dull-brown i .ixtii >f the two was found to bi' strongly amyli>lyt 

when tested on starch solution. 'I'he pati> it, a ddle-uKed laily, hail noticed the growth abc 

seven moiiths. havi. k discovered it first from a ili^ht pain felt on leaning the abdomen afrainst 
some article of furniture. The swelling; wn tho if^ht to be a cystic kidm^y at the r>peration; the 
tail of the pancreas came out of the Wfanid a.id h:i ' to be dissected ofT. 

About an inch ami a lialf or two inches f -om the end of the tail the connections of the cyst were 
most intricate, certain vessels occasirmiiif? riiueh trouble in this situation (Museum Royal Coll. 
Surg., specimen No. 28.34.A). (.f. 1). Malcolri , Esq.) 


originate in a trauma, which implicates the gland at the same time, 
so that the pancreatic juice may escape in small quantity into the 
pseudocyst and make its mimicry of a true cyst so complete that 
a distinction is im[>ossible. I am indeed strongly inclined to believe 
that many cases of so-called pancreatic cysts, especially those of trau- 
matic origin, are in reality peripancreatic or pseudocystic effusions into 
the lesser cavity of the peritoneum, localized extravasations of blood, 
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and so forth. In some recorded examples the origin of a cyst in the 
pancreas is purely hypothetical, and in these the tumor may be a 
'^pscudocyst^' of the pancreas or a true cyst of a neighboring organ, 
such as the suprarenal body. 

The se(iuence of events in a case of ‘'pseudocyst'' in which a fluid 
accAimulation occurs into the lesser sac is this: An injury is inflicted 
upon* the ei)igastrium, and a laceration of the posterior layer of the 
lesser sac, and of the pancreas to which it adheres very intimatel}', 
1 ‘esults. Blood (and perhaps some pancreatic secretion) is poured 
through the rent into the lesser sac, and peritonitis therein results; the 
foramen of Winslow is sealed l)y adhesion and the lesser cavity of the 
peritoneum, now a closed sac, is distended with serous effusion, mixed 
with l^lood and pancreatic^ secretion. When the fluid is evacuated, the 
))ancreas continues to pour its secretion into the lesser bag through the 
i(nit in its peritoneal investment. (<ysts formed in this way are of 
course characterized by phenomenally rapid increase in size. A tumor 
from which several pints are evacuated may form in a few days. 

It is to Jordan JJoyeP that we are indebted for the first clear recog- 
nition of the nature of these “pseudocysts." In a most valuable paper 
on the subject he summarizes his conclusions as follows: 

(a) That contusion of the upper part of the abdomen may be fol- 
lowed by the development of a tumor in the epigastric, umbilical, and 
l(;ft hypochondriac regions. 

(h) That such tumors may be due to fluid accumulations in the 
l(‘ss(M- t^eritoneal cavity. 

(r) That when the contents of such tumors are found to have the 
jn’oiKM’ty of rapidly converting starch into sugar we may assume that 
the j)ancreas has been injured. 

(</) That many such tumors have been regarded as true “retention- 
cysts of the i)ancreas," and that this opinion has been formed upon 
insuflicient evidence. 

(/•) That the iliagnosis of distension of the lesser peritoneal cavity 
before^ operation can usually be made by the characteristic shape of the 
swelling. 

(/) That early median abdominal incision and drainage is the safe 
and proper treatment. 

A most interesting and unique case of true cyst and pseudocyst in 
the same patient is recordeil by McPhedraii. 

Pathologic Anatomy. — Cysts of the pancreas are rather more 
frc(iuent in men than in women. Of 121 cases collected by Korte, OO 
were males, 56 females; in the remaining 5, no mention of sex is made. 

The youngest patient affected was a child thirteen months old, 
whose case is recorded by Shat tuck. Richardson has operated upon 
a child fourteen months old. Stieda's patient was a man of seventy-six. 

The cysti(! tumor may be situated at any part of the gland, from the 
duodenal margin of the head to the tip of the tail. The body is more 
commonly affected than the head, and the tendency to implication 
seems, roughly, to increase as the tail is approached. 

VOL. ui — (i7 



1058 


SURGERY OF THE PANCREAS. 


In 22 oases collected by Hagenbach'-® the cyst arose in the tail 10 
timeS; 4 times in the head, once in the body, and in 7 the site is not 
indicated. Nimier'^ gives the following: 22 times in the tail, 6 times 
in the body, 4 times in the head, once in the head and the body, and 
in 1, the whole organ was implicated. 

Cysts may be single or multiple, unilocular or multilocular. Two 
cysts may be simultaneously observed of almost equal size; or, 'after 
the healing of one cyst, a second may develop in a distant portion of the 
gland and necessitate further operation. One small cyst may be found 
with a large number of smaller ones packed in its walls. The cysts are 
generally smooth and rounded; they are elastic and rather tense. The 
inner surface of the cyst-wall is commonly smooth and lined throughout 
by cylindric epithelium; trabecuhe or incomplete septa may at times 
be present, and a thimlJing'* of the surface may be seen. Intracystic 
polypoid masses are found in cases of proliferation cyst. In the great 
majority of recorded cases, blood in greater or less (piantity has been 
observed. 

Siffnptotnis . — In the early stages, the symptoms are vague; they 
constitute the “ca'liac neuralgia” of Friedrich. Pain, vomiting, 
epigastric distress, and fulness are the chief. Jaundice is present wlien 
the tumor presses upon the bile duct. Wasting, weakness, diarrhea, 
and salivation are all recorded. In all these then* is nothing char- 
acteristic; it is only after the development of a tumor that the disease 
can be diagnosed. 

The cystic tumor developing in the pancreas lies behind the posterior 
layer of peritoneum forming the lesser sac, and is covered, whatever 
direction it may take, by this layer of the serous membrane. The 
tumor is at first placed behind the stomach, l)ut in its gradual enlarge- 
ment it displaces the viscus. It may pass in one of three directions: 

(a) In the great majority of cases the stomach is ])vished u])ward 
and to the right, and the transverse colon is puslied downward, the 
cyst coming to the surface below the greater curvature of the stomach. 
In order to reach the cyst through the abdominal wall, tlie i)arietal 
peritoneum, the two layers of peritoneum forming the great omentum, 
and the posterior layer of peritoneum of the lesser sac all have to be 
divided. The amount of pressure and displacement to which the 
stomach and the transverse colon are subject depends entirely uj)on 
the bulk of the cyst. The stomach may be jammed tightl}^ under the 
liver, and the transverse colon, as recorded by von lliedel, Salzer, Hein- 
ricius, and others, may be pushed down as low as the symphysis pul)is. 

(h) In certain cases the enlarging tumor may push its way forward 
above the upper border of the stomach. In order to reach the cyst in 
this position the following layers of peritoneum must be divided: 
the parietal, the two layers of the gastric hepatic omentum, and the 
posterior layer of the peritoneum of the lesser sac. The stomach is 
pushed downward and the liver forced upward and to the right. The 
most prominent part of the cyst presses against the anterior abdominal 
wall. 



Fio. 547. — Behind the 
Stomach. 


Fia. 548. — Cyst Bei.ow tub 
'Phans VERSE Colon. 


Fio. 546. — Comino Forward 
Between Stomac'h and 

(■OLON. 

Fic;s. 544-548 .— Series ok Diagrams Showing 


Positions taken by Pancreatic Tumors. 
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(c) If the cyst sprint from the lower portion of the head of the 
pancreas, or from the inferior l)order of the l)ody or tail, it will develop 
at the lower limit of the lesser sac. As it then increases in size, it will 
push its way between the layers of the transverse mesocolon or bul^e 
downward the inferior layer. In the former case, the transverse colon 
will run directly across the front of the cyst ; in the latter, the transverse 
colon and the stomach will both be pressed upward. 

Treatment. — Pancreatic cysts may be treated in one of the 
following ways: 1. Aspiration (Recamier’s method). 

2. Evacuation and drainage (Clussenbauer’s method); marsupial- 
ization. 

p]xtirpation; partial or complete. 

1. Aspiration.- -This method was adopted in some of the earlier 
cases. It has now, very properly, been abandoned. 

2. Evacuation and Drainage.- This operation is the most gen- 
erally applicable. 

The abdomen is opened slightly to one or other side of the median 
line above the umbilicus. The cyst is exposed by dividiiig its peritoneal 
coverings, which vary according as the cyst is above or ))elc)w the stom- 
ach. As a rule, it is reached by tearing thro\igh the great omentum 
just below the stomach. The cyst being exposed, the abdominal cavity 
is protected by flat swabs, which surround the most j)rominent part of 
the cyst. Into this a large aspirating needle is plunged and the greater 
part of the contents of the cyst are witlulrawn. The j)uncture in the 
cyst wall is then freely enlarged: the cavity of the cyst is temporarily 
packed with gauze to prevent the escape of fluid from the interior, and 
the edges of the opening are sutured to the i)arietal peritoneum. If 
the cyst is very large a part of its redundant walls may be excised. 
A large drainage tube is then introduced, which, after two or three days, 
may be replaced l)y a (’olt’s suprapubic drainage apparatus, (’otterell 
• and Pearce Gould secured drainage through a stab wound in the loin, 
and Peters, in a case of hydatid cyst of the tail of the pancreas per- 
formed the operation entirely through a lumbar incision. In some 
instances it has been found that a fistula through which pancreatic 
juice is (lischarged may remain ff)r months after this operation. In one 
of my own cases it was only after eighteen months that healing took 
place. When the opening closes, the cyst may re-form. 

In many of the earlier cases the opening of the cyst was deferred 
until some days after the wall had been sutured to the peritoneum, 
the operation being performed in two stages. 

Extirpation.— This operation can rarely be performed, the adhe- 
sions are so numerous and so firm, the hemorrhage so free, and the 
pancreas so readily damaged. In a few cases, however, where tlie 
pedicle is small and devoid of vessels, the operation is very simple and 
easy. 

If there is any possibility of the cyst's being malignant in character, 
a serious effort must be made to remove it. Delageniere advises 
opening the cyst after its contents have been aspirated and exploring 
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its inner surface. If little intracystic growths are felt, they are an 
indication of malignancy; if the cwst wall is smooth and pieces of grit 
or a stone are felt, the condition is one of retention-cyst. 

Villar* in his recent work on the pancreas (p. 255) has colle(*ted the 
records of cases operateil upon by evacuation anti drainage in two 
stages; all the patients recovered, but one died later of diabetes, and 
in some a fistula persisted for several months. 

The opening and draining of the cyst in one stage had been j^er- 
formed in 125 cases with 7 deaths; in 3 cases no result was mentioned. 
Several patients died later from diabetes. 

Total extirpation had been performed in 26 cases with 2 deaths. 

In addition, 6 ca.ses of hydatid cyst of the pancreas had ))een operated 
upon, all the patients recovering. 

TUMORS OF THE PANCREAS. 

Carcinoma. — This is the most common neoplasm of the pancreas. 
It may be primary or secondary, more commonly the latter, on account 
of the frecpient implication of the gland in extensions of disease from 



FfO. .JoC. -SkC’TION of THK PaNCKEAS IV the MiOIII.E of WltlOH IS A l.AKCK, OvAI. MaskofIIahi) 
Miisoiiin <if Koyal CoUoKe SiirK€H>iis. KiiKlund, N«>. (Sir .lames Pu#«et'>. 


’the stomach. In primary disea.se, the head of the gland is most fre- 
quently affected; the growth then extends either to the right, involving 



Fici. .'jol. — Section of a Pancreah in wnini there are Numeroits Melanotic (irowtiih op 

Varioch Sizeh anh Hiiapkh. 

The sipecirnen was taken from a fdrl twenty years of a^e, whose eye, containing a melanotic growth, 
was removed three years before her death (Museum iioyal (kill. Surg., Kng., No. 28^i0). 


the common bile duct and the pancreatic duct, or upward and forward, 
involving the common duct and the pylorus, or backward toward the 
vena cava and the portal vein. A different type of symptoms is pro- 
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cluccd in each case, pyloric obstruction bein^i; a characteristic of the 
second group and ascites of the third. The typical case history is this: 

A patient of middle age suffers for a time from vague digestive 
discomforts, accompanied i)y weakness and loss of weight. Gradually 
jaundice develops, coming painlessly, increasing insidiously, never 
lessening. At last the jaundice is intense, of a deep green-black tinge. 
The gall-bladder gradually distends, and to the inner side of it a tumor 
is felt, well or ill-defined as the case may be. There is intense prostra- 
tion, feebleness, lassitude, and wasting is rapid and extreme. Steat- 
orrhea and azotorrhea are present in the characteristic white bulky 
motions, and glycosuria may rarely be found, when the destruction of 
the gland is so extensive that the islands of Langerhans are involved. 



Fir.. 552. — TrMOK Rkmoyed from the Tail of the Pancreas. 
Museum Royul ('uU. Sui'Km Eng., No. 28:)6.\ (Malcolnr.s ease). 


As a rule, tlie differential diagnosis between cancer and chronic pan- 
creatitis is easily made. It is most impoiTant that it should be made, 
for surgical treatment in cancer has a prohibitive mortality, whereas 
in chronic pancreatitis the results are excellent. 

The association of chronic jaundice with distension of the gall- 
bladder is almost a pathognomic sign of cancer of the head of the 
pancreas. This was first noticed by Courvoisier, whose statement is 
embodied in what has since been known as Courvoisier’s law. 


'Tn cases of chronic jaumlice due to obstruction of the common duct, a con- 
traction of the gall-bladder signifies that the obstruction is due to stone; a dilatation 
of the gall-bladder that the obstruction is due to causes other than stone.” 
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Sarcoma. — Primary sarcoma of the pancreas is very infrequent; 
secondary growths, especially in melanotic disease, are less uncommon. 
A few cases of successful removal of these tumors are recorded. 

Adenoma of the pancreas has been recorded on 5 or 6 cases. In 
1 case Biondi excised a fibro-adenoma from the head of the gland 
successfully. Other tumoi’s are excessively rare. 



Fig.553. — Under Surface OF THE Liver, Pa rth of the Stomach, Duodenum, and Gall-Bladder 
AND THE Divided Portal Vein Greatly Distended. 

Museum Royal Coll. Surg., Eng., No. 2830B (Malcolm’s ca.se). 


Treatment. — Villar-” records 2 cases of partial pancreatectomy 
for simple tumor with 2 rccrovcries; cases for malignant tumors with 
5 recoveries and 8 deaths. Franke records 2 cases of complete pan- 
createctomy for cancer, both patients recovering. 


WOUNDS OF THE PANCREAS. 

Wounds of the pancreas are very infrequent. The depth of the 
organ within the abdomen, its protection by other viscera, and the 
partial shelter afforded by the costal arch all render its injury unlikely. 
It is found that in almost all cases of injury to this gland the blow has 
been of great severity, and many other structures are implicated. 
The liver, the kidneys, the spleen, the intestine large or small, or the 
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stomach may all be injured. As a ^^eneral rule the injury is inflicted 
chiefly upon the epi^^astrium by the kick of a horse, by the pole of a 
carriage, or the patient is crushed or run over, or the wound may be 
caused by a stab or by a gunshot. 

Symptoms. — The symptoms caused by a wound of the pancreas 
depend not so much upon the injury the gland has sustained as upon 
the (concomitant injury of other viscera. If the pancreas alone be 
damaged, or if the injury of other parts is slight, the patient may at 
first feel little the worse. In 1 case, related by Ninni, the patient 
was able to run 500 yards after l)eing shot through the abdomen, though 
the l)ullets had traversed the pancreas and had made seven wounds 



in the bowel. If the liver or spleen be injured hemorrhage will be 
profuse, and will V)e the chief reason for operative interference. 

An accurate diagnosis of the seat of injury has not been made in 
any published case; the lesion has been discovered post mortem, or 
an oi)eration has been undertaken iij^on a diagnosis of rupture of 
the liver, spleen, or bowel. Within a few hours of the receipt of the 
injury the synn)toms of peritonitis set in, the abdomen becomes ‘rigid 
and distended, the pulse-rate rises, vomiting occurs, and the patient 
looks ill and anxious. 

In a certain very important class of cases the symptoms of any 
serious injury may at the first be absent, but during the first few days 
or weeks after an injury a swelling may develop in the epigastrium, 
which at the. time of operation may be found to be a blood tumor 
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connected witli the pancreas, or a hematoma of, or a fluid effusion into, 
the lesser peritoneal sac. 

Treatment. — In a not inconsideral>le number of cases where 
operative measures have been adopted and a rupture of the liver or 
spleen or stomach has been detected and treated, an injury to the 
pancreas has passed unnoticed and has letl to a fatal issue. It must 
acconlindy l)e considered an essential part of every operation for 
trauma in the upper abdomen, to inspect the whole lenj>:th of the pan- 
creas. If a punctured or inciseil wound of the pancreas be found, the 
two ed^es must be sutured ac(airately together by deep sutures of stout 



Firs, nhh. — C?o.MPLETE Tra.nhverpe RiTFTritB OF THE Panckeah. (Cjarri^.) 

catgut, the duct being avoided, ami the peritoneal edges over the wound 
approximated by fine catgut sutures, continuous or interrupted. If 
there is a gunshot wound the pancreas must l)e sutured, if possible, 
but if the gland is partly reduced to pulp or extensively bniise(l hemor- 
rhage must be arrested and free drainage afforded. In many if not 
in most cases posterior drainage is much more efficacious than drainage 
by the anterior route. 

GarrS*® has recently recorded a case of complete transverse rupture 
of the pancreas; the torn edges were brought into exact apposition and 
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with three posterior and three anterior fine silk sutures passing through 
capsule and parenchyma, the defect was repaired and the hemorrhage 
stopped. Free gauze drainage was used, and the patient made an 
excellent recovery. This case and recent cases of pancreolithotomy 
have shown that the pancreas can he incised and the wound repaired 
by suture with ])erfect success. It is necessary to* obtain perfect 
apposition of the cut edges, to arrest all l)leeding, to avoid transfixing 
the canal of Wirsung, and to provide drainage if the wound is extensive. 

Walther and Guillemiii’*’ record a case of recovery after complete 
transverse division of the pancreas. The gland was so bruised that 
suture was imi)Ossible, and a Mikulicz drain was therefore introduced. 
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SURGERY OF THE SPLEEN. 

By li. (J. A. Moynihan, F. 11. C. S., 

LEEItt«, Kstil.ANn. 

Anatomy. — In the iiciult the spleen weijjhs on an avera^>:e al)oiit 
loO p*ains, but it is liable to great variations in size. 

It is usually described as resembling in shape an irregular tetrahe- 
dron, pos.sessing j)hrenic, renal, gastric, and basal surfaces. It is almost 
entirely covered with peritoneum and is situated l)ehind the fundus of 
the stomach, being covered by the lower ribs. 

The outer or i)hrenic surface is the most extensive, it is convex and 
lies against the diaphragm which sej)arates it from the nintii, tenth, and 
eleventh ribs; its long axis, measuring five or six inches, coinciding with 
their direction. In its upper part it is also .separated from the costal 
wall by the left pleura and lung. 

The other three surfaces are mouhled upon abdominal vi.scera and 
are liable to great variation. The gastric .surface is concave and rests 
upon the fundus of the stomach: it is separated from the phrenic surface 
by the anterior l)order, which commonly ])res(‘nts one or more deep 
notches. Within the confines of this .surface is situated the hilum for 
the entry and dei)arture ()f the splenic vessels. 

The renal surface is applied to the upper and outer part of the 
anterior .surface of the left kidney and usually overlaps the summit of 
’the suprarenal capsule. 

The ba.sal .surface of the .spleen bears a varying relation.ship to the 
splenic flexure of the colon ami the tail of the pancreas. The ext(*nt 
to which the tail of the pancreas comes into relationshij) with the spleen 
may vary considerably; it very frecpiently encroaches on the gastric 
surface in its lower part as far forward as the hilum. 

The j)eritoneal attachments of the spleen arc three: 

1. The lienorenal ligament, a double fold of peritoneum which 
pa.sse.s from the intermediate border of the .spleen to the anterior surface 
of the left kidney. 

This peritoneal attachment only partakes of the nature of a ligament 
when the spleen is drawn forward, in situ, the two folds forming it 
passing off to the right and to the left on the posterior abdominal-wall, 
the tail of the pancreas and the .splenic ve.s.sels .separating them widely. 

2. The gastrosplenic omentum is a longer and more delicate fold, 
which passes from the hilum of the spleen to the fundus of the stomach; 
between its layers run the left arteria gastro-epiploica and the vasa 
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brevia, branches of the splenic artery. This fold is continuous below 
with the gastTocolic omentum. 

The lower end of the spleen is supported by a peritoneal shelf, 
the costocolic ligament, formed by a fold of peritoneum passing from 
the diaphragm opposite the tenth and eleventh ribs to the splenic 
flexure of the colon. 

Not only in its size, but also in its form the spleen is lial^le to great 
variations, and the conventional description may be widely departed 
from, particularly in the neighborhood of the hilum where all degrees of 
lobulation may be met with, even to the extent of separating small 
portions of spleen tissue from the main body of the organ. These 
detached nodules are termed splenculi and are usually met with in the 



Fn;. I'kansvkkse Section of Splenic Reoion. (From Testut.) 


gast rosplenic omentum, Init they may be found even in the great 
omentum. 

The s])leen receives its blood-supply from the splenic artery, a branch 
of the celiac axis. This vessel breaks up between the layers of the 
lionorenal ligament into five or six branches which enter the hilum of 
the spleen. The blood returning from the spleen is poured into the 
portal system through the s])lenic vein. 

The spleen may be marked out upon the back by drawing two hori- 
zontal lines from the spinous ])rocesses of the ninth dorsal and first 
lumbar vertebne; these arc joined by a vertical line 4 cm. (11 inches) 
to the left of the midline of the body, and another corresponding with 
the left midaxillary line. Within this quadrilateral space the spleen 
lies ol)liquely beneath the ninth, tenth, and eleventh ribs. 

Functions. — Our knowleilge of the functions of the spleen is 
meagre and unsatisfactory. The spleen is an organ which is peculiar 
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to the red-blooded vertebrates; it is in the spleen alone, amonj; all the 
parts of the body, that the blood is brouf^ht directly into contact with 
the actual substance of the or^an. The spleen is, indeed, a sort of blood 
filter. It would seem to be the chief of its functions, as first su^?gested 
by Kolliker, to arrest and take up from the blood in its passaf^e throu^^h 
the interstices of this glandular filter particles of forcifijn matter, and 
effete red blood-corpuscles. Both Kolliker and Ecker described the 
spleen as a scavenger for the dead erythrocytes. They found in the 
blood of the spleen large, white protoplasmic cells, possessed of ameboid 
movement, in the interior of which, red cells in various stages of dis- 
integration were found.' The hemoglobin liberated by this •cellular 
destruction forms the basis of the pigment of the spleen, which is a 
substance allied to hematin. Phagocytosis, it would appear, is normal 
and constant in the gland; it can be seen at all times and in all stages. 

Among the functions which have been assigned to the spleen is that 
of forming the red blood-cells, or converting the leucocytes into red 
corpuscles. In the lowest order of vertebrates, the fishes Bizzozero 
ami Torre' have shown that all the red corpuscles are made in the 
spleen; the bones contain no marrow.- In the spleen they always 
found red blood-cells with dividing nuclei. In the lower reptiles tlie 
marrow of the bones is simply fat; the spleen, always showing an 
abundance of red cells with dividing nuclei, is the only organ where 
the red corpuscles are formed. In the higher reptiles the bone-marrow 
begins to take a part in the formation of the cells, and in birds this 
function is fulfilled by both the spleen and the bone-marrow. In man 
the bone-marrow is undoubtedly the chief source of the reil cells, l)ut 
the spleen not improbably plays a part therein, at least in fetal life or 
in the period of early infancy. As a producer of the white corpuscles, 
the spleen, according to the most recent investigation, plays a part that 
is sul)sidiary to that of the bone-marrow and the lymphatic glands. 
Starling considers that the evidence that red cells are formed in the 
spleen is inconclusive. 

Apart from its influence in one direction or another upon the blood, 
the spleen probai^ly exerts other actions. There is possibly a connection 
between the 'spleen and the formation of uric acid. A sid)stance 
‘‘protrypsin” may l)e formed by the spleen which, j)assing into the 
blood, is elaborated by the pancreas into trypsinogen. For after the 
removal of the spleen, the production of trypsin by the pancreas is 
said to be diminished; whereas, if an extract of spleen be injected 
into the circulation of a spleenless animal the amount of trypsin is 
increased. 

The size of the spleen varies from time to time, as was first shown 
by Roy. This variation which is permitted ))y the loose structure 
of the spleen may he controlled by the involuntary muscle-fibers 
present in abundance in its capsule. Roy, working with his oncometer, 
demonstrated the existence of rhythmic contractions in the spleen, 
due to the alternate contraction and relaxation of the capsular muscle. 
The spleen is increased in size some hours after a meal, at a time v;hen, 
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according to Litten, the digestive organs, after a period of activity, 
are no longer engorged with blood; it is possible, therefore, that the 
spleen is a regulator of the blood-supply for the digestive organs.” 

As is well-known, the spleen is liable to undergo great enlargement 
in the acute infectious diseases. The precise significance of this change 
is not yet understood. 

EFFECTS OF REMOVAL OF THE SPLEEN. 

The spleen is an organ which is not essential to life or to health. 
Whatever the range of its functions may l)e, it is certain either that 
these are not indispensalJe to the economy or that they are assumed 
after ablation of the gland l^y other organs or tissues of the body. A 
few cases are recorded in which the spleen was congenitally absent. 
A complete record of such cases is given by Hodenpyl,“ 1 of the cases 
occurred in a woman of seventy-three. 

The most important of the changes which ensue upon the removal 
of the spleen arc those which occur in the Wood. Ibiefly these are 
(a) an increase in the number of the leucocytes (b) a decrease in the 
number of the red corpuscles. (In a very few cases an early and 
transient slight increase in the red cells has been observed.) (c) A 
diminution in the amount of hemoglobin. These changes attain their 
maximum at a time which varies between two weeks and two months, 
and the blood condition then gradually returns to the normal. After 
the lapse of two months or a little longer there is lymphocytosis, which 
is invariable and not dependent upon the nature of the condition for 
which the spleen was removed. After many months a moderate 
eosinophilia may ai)pear, and according to Cabot^ the mast cells are 
then increased. 

In many of the carefully recorded ca.scs of splenectomy a general 
enlargement of the lymphatic glands has been observed. In 3 cases 
recorded by Ihillance'^ it was a pronounced feature. The work of 
Wart hill" uj)on the sheep and goat seems to have established the fact 
that the lymphatic glands take upon themselves a part at least of the 
work normally done by the spleen. In his investigations upon the 
sjileenless sheep he describes a “hyperplasia of existing lymphoid 
tissue, transformation of heinolymph noiles into ordinary lymphatic 
glands, and a new formation of heinolymph nodes out of lobules of fat 
tissue, and a later proliferation of the red marrow.'* He believes that 
a hemolytic function is assumed by the heinolymph nodes and lymphatic 
glands, and that this may exceed the blood-destroying function of the 
spleen itself. The new formations in the lymphatic system have been 
verified by several observers. Tizzoni saw new developments of 
nodules resembling sj)lenic ti.s.sue in the mesentery of horses and dogs 
deprived of their spleens. Moster found the same condition of “tel- 
angiectatico-hemorrhagic lymphomata” in the omentum and mesentery 
of the dog after splenectomy. 

The changes in the bone-marrow account, it may be, for that pain 
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in, and tenderness alon^, the bones of the limbs which in not a few 
cases has been a matter of serious concern to tlie patient. Kmelianow^ 
studied the l)one-marrow changes after extirpation of the spleen in 
seventeen dogs. The alterations were demonstrable witliin a few 
hours of the operation. The fat was broken up and emulsified, and 
complex changes followed until the marrow came to resemble the 
looser spleen pulp and to be ri(*h in nucleated red cells. Hiogncr” was 
able to ilemoustrate a greatly-increased medullary activity in the 
tibia of a limb removed from a patient upon wdiom he had performed 
splenectomy four weeks before. The popliteal lymphatic glands were 
also enlarged. The changes in this case were, however. i)ossil)ly altered 
by the fact that the spleen was removed for rupture after a very severe 
hemorrhage had occurreil. 

In many of the records of cases it is stated that pyrexia has been 
present for some time after the removal of tlie spleen, but it is not at all 
certain that this was due in any degree to the nature of the oj)eration 
performed. The possibility of a mild septic infection cannot be ex- 
cluded in any of the cases. 

Other symptoms which have l)een observed are loss of weight, 
great thirst, intense prostration with attacks of faintness, polyuria, 
enlargement of the thyroid gland, and abdominal pain and tenderness 
(possil)ly due to enlarged mesenteric glands). 

Noel Paton,’’ after a long series of experiments upon the metabolic 
proces.ses of the spleenless dog, came to the following (*onclusions: 
(1) That there is a more rapid excretion of water after a meal, j)rol)al)ly 
indicating a more rapid al).sorption, and (2) that there is no (essential 
difference in the cour.se or nature of the nauabolism (»ither during 
fasting or after feeding with the ordinary proteids of Hesh, witli veg(‘tablo 
foods such as oatmeal, or with food rich in nucleins, such as thymus 
gland. 

It is interesting to note that Tizzoni‘” who removed the spleen in a 
large number of dogs, of all ages, found that the effects produced in 
the blood were less noticeable in the younger dogs than in the older 
ones, owing to a greater activity in the organs which com])ensatc the 
abolished function of the spleen. He has also shown that in man the 
removal of a diseased spleen produces less effect on the blood than 
the removal of a healthy gland, because in the former circumstances 
the compensation for the decreased activity of the spleen is already 
partly or completely establislied. 

It has been suggested, and to some extent experimental work sup- 
ports the opinion, that after the removal of the spleen the individual 
becomes more easily susceptible to an infection. The I’esults of the 
investigations are up to the t)resent, however, very conflicting and no 
valid opinion can be expressed upon the point. 

Vulpius,*^ in his elaborate work upon the effects of the removal 
of the spleen, stated that the regeneration of blood after a severe 
hemorrhage is probably slower and feebler in those who have lost the 
spleen. 
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So far as the late after-results of splenectomy are concerned there 
has been little recorded. The fullest and most satisfactory report is 
that of Hland-Sutton,** who has given details of 7 cases operated upon 
by himself, in none of these was there any ill-result from the loss of the 
spleen. 

MOVABLE (WANDERING) SPLEEN. 

The spleen which normally has only a very slight range of movement 
may become so mobile, in exceptional circumstances, that it will lie 
in any part of the abdomen. It may wander easily from one part of 
the abdomen to another, and be readily replaced in its normal position, 
or, having strayed far, it may become fixed by adhesions in its new 
and abnormal position. It is then known as a dislocated spleen. The 
condition is far more common in women than in men: 

Etiology. — The causes of movalJe spleen are: 

(a) Congenital elongation, or rupture of the peritoneal folds which 
hold the spleen. 

(/>) Increase in size of the spleen, causing a dragging upon and a 
yielding of its suspensory apparatus. 

(c) (leneral laxity of the abdominal walls, with looseness of all the 
viscera, as in Glenard’s disease, or after repeated pregnancies. 

Undue length of the suspensoiy ligaments of the spleen is far more 
commonly due to the dragging of an enlarged and weighty organ than 
to congenital causes. It is, however, undoubted that such a congenital 
anomaly exists, for I have seen the spleen of a boy of twelve so mobile 
that it would lie in the left iliac fossa. In many cases a history of an 
initial sudden .disphu^cment of the spleen suggests that laceration of 
the ligaments may then be a responsible factor. 

The spleen when mobile makes wider excursions in the abdominal 
cavity than any other organ. It may lie in any position, and its 
occupancy of the pelvis is so fre(pient that an erroneous diagnosis of 
ovarian or uterine tumor is commonplace. It may be moved about 
fre('ly within the abdomen by the surgeon’s hand; when the patient turns 
from side to side it drops to that side which is lowest, though at times, 
as Hland-Siitton'-* o])serves, it seems to float upward on the intestines, 
“like a boat on the crest of a billow.’’ Morgagni observed the spleen 
in the sac of an inguinal hernia. In almost all the cases, but certainly 
not in all, the vagrant organ is enlarged; such enlargement may be 
primary and causal, or due to secondary engorgement. 

The results which may follow ui)on displacement of the organ are: 

(a) Engorgement. — The normal structure of the spleen is one 
eminently capable of engorgement. The organ varies considerably in 
size as we know, from time to time, and owing to the presence of un- 
striped muscle fiber in its capsule it undergoes rhythmic contraction 
and relaxation. When displaced it may undergo very considerable 
engorgement. 

(b) Rotation of the Pedicle. — When the stalk by which the spleen 
is held is long, axial rotation is apt to follow. The symptoms which 
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attend this disaster are very closely similar to those caused by the 
twisting of tlie pedicle of an ovarian cyst. They have suggested a 
diagnosis of acute peritonitis or acute intestinal obstruction in some of 
the recorded cases. 

Axial rotation of tlic pedicle may occur slowly, the result being a 
gradual engorgement of the organ, or acutely, the result being an 
intense congestion of the gland ac^companied by hemorrhage into its 



Fig. i eiiiLDE’8 Ca8E of Splenectomy for Movable Spleen with Twihted Pedh i.e. 

The patient was a snare woman of fifty-four, win had had nine children, 'riiere was a larKi-^li 
tumor oppupyin/;; the false pelvis and lower abdomei pliiefly upon the left side. The tnmo was 
smooth, rounded, and of fluid ponsistence. No turn could be felt in the pelvis on vaKinul e> imi- 
nation, but there was a sense of resistance in front ml to the left of the uterus; the uteru; 
retroverted. A diaitnosis of ovarian cyst was made. An acute illness the patient had had a ihort 
time previously was ascribed to rotation cjf the pedicle of the cyst with hemorrhage int > its 
cavity. .\t the operation a larj^e bfisid cy-<t w’as fo iid. On strippiiiK adhesions from it, a lark 
niasi^ which looked like a coil of i . ‘ int**'tine came into view; ' ' i proved to be the i;. . 

pole of the spleen. Into the lower part of the Klaiid a heinorrhuKe occurred between the capsule 
and the surface of the gland. The pedicle of the spleen w'as twisted. 


substance, the formation of infarcts, evidences of gangrene, or acute 
peritonitis. 

As a result of the engorgement of the organ due to a rotation of 
the pedicle, a vessel, or vessels, may give way, and a large hemorrliage, 
subcapsular or parenchymatous, may occur. Childe*^ records such an 
example, which is shown in the annexed photograph with which he 
has kindly supplied me (Fig. 557). 
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Subbotic*"’ records a case in which a multilocular cyst the size of 
the fist was found in the spleen of a woman. The pedicle was twisted, 
and an acute peritonitis had followed which bound the spleen firmly 
to the omentum, the uterus, and the cecum. 

In several re(?orded cases a patient, who w^is apparently in perfect 
health, suddenly experienced an attack of severe abdominal pain, 
followed by the appearance of a tense and tender swelling];, abdominal 
tenderness, rif»:idity, vomitin^i:, and prostration. In other cases the 
acute onset and the raj)idly following; signs of peritonitis have called 
for oi)eration, in the belief that a strangulation of the gut by a band, 
or a perforation of some part of the intestine had occurred. In one 
case the eninrged adherent organ so compressed the transverse colon 
as to cause chronic intestinal obstruction upon wdiich an acute obstruc- 
tion supervened; in others a diagnosis of subphrenic abs(?ess has 
been made. Tlu^ extent to which the pedicle is twisted varies much. 
In Subbotic’s 4 cases there was a twist to 180° in 2 cases, to 800° 
in 1 case, and to twice 800° in 1 case. The vessels of the pedicle 
arc always thrombosed. In many of the recorded cases a primary 
splenomegaly has existed, most often of the malarial type. 

Aftcn* axial rotation has occurred the spleen may remain fixed, 
adherent, and tender for many months. Ilonmarito relates 1 such case 
where the spleen became fixed in front of the uterus. Every month 
the organ became sw-ollen and tender, and the patient suffered for 
8 days from pain and vomiting. Atrophy may occur as a late 
result. 

The excursions of a mobile spleen produce changes in other viscera. 
The pancreas is sometimes quite unaffected, at other times it is pulled 
upon and displaced. In 1 case recorded by Hokitansky the tail of the 
pancreas was so pulled out that it measured ten inches in length, and 
formed a i)art of a twdsted pedicle, being wrapped three times round 
the artery. Hichelot and Blaiid-Sutton have l)Oth had to cut through 
the tail of the pancreas in j)crforming splenectomy. The stomach, as 
one would suppose, is dragged upon, and it may be distorted by a 
shifting spleen. Pain, vomiting, and gastric uneasiness result. The 
intestines may be compressed by, or become adherent to, the spleen, 
and finally the pelvic organs may suffei*. An engorged spleen may 
becrorne firmly adherent to them, or a weighty spleen may press upon 
the uterus and cause displacement. Koinver has published details of 
a case in which a pelvic spleen caused complete prolapse of the uterus, 
vagina^ and bladder. 

Treatment. — The most appropriate treatment for a w\andering 
spleen would at first thought seem to be its fixation in its natural 
position by the operation of splenopexy. But in practice it is found 
that few^ of the spleens w4uch are so mobile as to attract attention are 
healthy; they are so damaged by pre-existing disease or by the changes 
which ensue upon rotation of the pedicle that splenectomy has to be 
performed very frequently. If, however, a mobile but otherwise 
normal spleen be encountered the operation of splenopexy may be 
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performed; it is safe, and its i*esults so far as can be ascertained are 
satisfactory. 

Bessel Hagen records between 1891 and 1900 15 cases of wandering 
spleen, enlarged by malaria, treated by splenectomy with 1 death, 
and 28 cases of idiopathic hypertrophy of the wandering spleen with 
2 deaths. 

ABSCESS OF THE SPLEEN. 

The occurrence of abscess of the spleen is decidedly rare. It is 
customary to consider the al)scess as primary or secondary; primary 
when the suppuration occurs in the spleen aloiui, all other organs l)eing 
healthy; secondary when infection of tlie spleen is demonstrably the 
result of a primary disease elsewhere. 

Primary abscess of the s])leen is a possibility, but a fanciful one. 
I have not discovered any indisputable evidence of its existence. It is 
said to have followed injury or a strain, but has then probably been due 
to infection subsequent to the development of a hematoma. It has 
been attributed to a “chill/' but it is more probable that the chill 
was the initial manifestation of the al)scess. 

Secontlary abscess of the spleen is almost constantly, if not 
invariably, the result of an embolism or of a hemorrhage into the gland; 
a septic proce.ss developing later. Leyden considers that all abscesses 
of the spleen have their origin in embolic infarcts or metastatic* inflam- 
mation. In some cases, however, the spleen may Ix' involved by r(»ason 
of its contiguity to a suppurative le.sion originating in any neighboring 
structure, and extending widely irrespective of the organs it invades. 

The causes to which .secondary ab.sce.s.ses of the spleen have been 
attributed are many. In the great majority of cases the su])puration 
occurs in the cour.se of acute infective disea.ses, such as typhoid fever, 
smallpox, recurrent fever, malaria, and acute rheumatism. In other 
instances an acute .septic disea.se originating elsewhere, esj)ecially within 
the portal area, is the starting point of the infection; of such are a])pen- 
dicitis and pyo.salpinx. In these cases an infected embolus is carried 
from the inflamed area in which thrombosed veins are found. Other 
cau.ses are leukemia, .scurvy, fracture of the rib, or f)t her injury cau.sing 
hemorrhage within the substance or beneath the capsule of the gland, 
and malaria. 

Andenson*® has lately rlrawn attention to the occurrence of splenic 
abscess in connection with malarial fever. During five years 77,949 
patients suffering from malarial fever were under his care. Of these, 
only two were recognized during life to be suffering from absce.ss of the 
spleen. On examining the available post-mortem re(?ords of death 
from malaria it was found that in 3 instances only was splenic absce.ss 
pre.sent. A good account is given of the 2 ca.ses in which an absce.s.s in 
the spleen was correctly diagno.sed during life. One of the patients 
recovered, whilst the other died. The patient who recovered was 
a Hindu male, twenty-five years of age, who was admitted into hospital 
for fever and enlarged .spleen in April, 1901. A few days after admis- 
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sion marked tenderness, spontaneous pain, and slight localized bulging 
over part of the anterior border of the spleen, accompanied by fever of 
a low remittent type, led to the suspicion of abscess of the spleen. 
The diagnosis was confirmed by puncturing the organ with a small 
aspirating needle. An incision was then made through the abdominal 
wall over the most prominent part of the swelling and about 1 pint 
of reddish pus was evacuated. Free irrigation with sterilized water 
was made, and on inserting a couple of fingers to discover the limits of 
the abscess cavity and to feel for possible neighboring abscesses, an 
odorless slough of splenic tissue, 270 grains in weight, was removed. 
Two drainag(i-tul)es were inserted and complete recovery resulted. 
Anderson states that .‘1 of his 5 cases support the view that the abscess 
formation is due to infarction of tlie organ. 

The spleen is geneially enlarged, sometimes to a very considerable 
degree. It is adherent more or less intimately to the neighboring 
vis(!era, the stoma(;h and the transverse colon more especially, to the 
abdominal wall, and to the diaphragm. The abscess, as a rule, is small 
and is surrounded by splenic, tissue which has undergone a red con- 
solidation described as “hepatization.’’ In 1 case related by Leyden^^ 
fiftecui litres of pus were found. The pus contained within the abscess 
cavity is generally rich in micro-organisms, but it has been found sterile. 
It may l)e thin and yellow, or thick and of chocolate color; odorless or 
smelling offensive or feculent. The abscess may burst externally, and 
the patient speedily recover; it may burst into the peritoneal cavity. 
Its discharge through the intestine, the stomach, the colon, the vagina, 
the i)elvis of the kidney, the pleura, and into the splenic vein has 
Ijeen recorded. 

Symptoms and Diagnosis. — The symptoms which are caused by 
the accumulation of pus in the substance of the spleen are apt to vary 
considerai)ly. In some cases where the abscess is quiescent it may give 
rise to no symptoms, and the discovery of the condition may only occur 
at a |)ost-inortein examination. In such instances a small, thick-walled 
cavity containing a few drains of pus is found. In other cases there 
may be an extremely rapid enlargement of tlie spleen, associated with 
rigors and persistent high temperature. In still others, a patient who 
has had a septic fever may continue to present all the indications of 
septicemia after the original focus has healed, and attention is directed 
to the spleen either by the occurrence of pain in the side or by the 
rapid enlargement of the organ. A mere enlargement of the spleen, 
however, is of no diagnostic significance, for it occurs as a constant 
condition in those diseases, typhoid fever for example, in which a splenic 
abscess is apt to form. In a few' recorded cases, a diagnosis of sub- 
phrenic abscess has been made. In 57 cases of abscess of the spleen, 
collected by Grand-Moursel,'’* a correct diagnosis was made in 14 only. 

The outlook in these cases is bad. The death rate is estimated from 
rec^orded cases which probably present the most favorable aspect at 
from 70 to 80 per cent. In 17 cases of typhoid abscess recorded by 
Esau‘® 4 recovered, a mortality equivalent to 77 per cent. The patients 
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iifTectecl by this ilisciise are always weakened, sometimes to a very 
serious degree, by the disease to which the abscess is secondary. 

Treatment. — When a diagnosis of splenic abscess has been made, 
surgical treatment should l)e adopted forthwith. If the abscess is 
pointing it must be opened at the spot whicli ])resents. In other cases 
the abdomen is oj)ened and the abscess drained, or the sj)leen may l)e 
excised. The abscess has been found containing large slouglis of the 
organ. There are cases in which the transpleural route is ])referable, 
one or more portions of ribs l)eing excised and the diaphragm cut 
through. 

TUBERCULOSIS OF THE SPLEEN. 

Tuberculosis of the spleen very rarely attracts clinical recognition, 
though it occurs not uncommonly as a part of a widely spread tuber- 
culous infection. Primary tuberculosis is rare, though its existence 
would seem in(lisputal)le. In the majority of ol)serve(l ca.ses the 
affection of the spleen has l)een sub.sidiary in importance to the disease 
in other organs. It is chiefly when the enlargement of tubercle is com- 
bined with undue mobility of the gland that the patient’s attention is 
attracted to the condition. 

Hilliet and Hartliez,-'* in .‘U2 cases of tuberculosis in children, found 
204 in which the lung was affected, and 107 in wliich the spleen was 
attacked. In adults, Uokitansky found, among 104 cases of fatal 
chronic pulmonary tuberculosis. 11 cases in which the sjfleen was 
disea.sed. 

The deposit of tubercle in the gland may be of the acute miliary type, 
or of the chronic, ca.seating form. In both the spleen is enlarged, and 
in the latter is hard and often nodular upon the surface. 

Be.s.sel Hagen-' found 1 unsucce.ssful case of splenectomy recorded 
for tuberculous disease prior to 1800, and between 1801 and 1000 2 
ca.ses (Bland-Suttorr’ and Marriott).-*' Since 1000 .‘1 additional ca.ses 
have lx;en recorded ((’arle, (Irillo, Lannelongue). Jfland-Sutlon’s ca.se 
occurred in a female patient aged twenty-one; she complained of a 
swelling in the left half of the abdomen which she had noticed during 
the puerperiuin two years before. This swelling had an oval contour 
and could be easily moved about the abdominal cavity. It seemed to 
float upon the inte.stiries, and when manipulated into the loin could be 
turned upon its edge so that it could be recognized as discoid. No 
notches were detected. The dragging .sensations cau.sed much di.scom- 
fort and distress and made operation desirable?. But tubercle of the 
lung was pre.sent, and an old cavity was found in the right apex. This, 
however, was cpiiescent; there was no cough, and there were no night- 
sweats. The temperature was normal. Splenectomy was, therefore, 
performed. The si)leen was carefully examined and a few tul)ercle 
bacilli found in the nodules which dotted the surface. The operation 
was performed in Sept., 1897. Three years later there was “nothing 
to indicate that she was spleenle.ss.” 

Marriott'.s'-*' ca.se concerned a female patient aged thirty-two, who 
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wus admitted to hospital for a large abdominal tumor which had been 
noticed two years previously. The diagnosis was doubtful, and an 
exploratory operation performed. This revealed an enlarged spleen, 
whicli was removed. An examination of the specimen, which is now 
in the Museum of the Royal College of Surgeons, showed it to be tul)er- 
ciiloiis. Sir ('. Marriott has kindly informed me that the patient 
operated upon in 1891 is now (1906) quite well. 

Carle’s-* [)atient was a woman from whom a tuberculous spleen was 
successfully removed. Recovery was complete, and the patient sub- 
.sequently bore two children. 

Crillo-'* operated for ''primary tuberculous splenomegaly,” and 
removed the enlarged organ succe.ssfully. The patient was quite well 
fifteen months later. 

Lann(‘longue and Vitrac'-® report a case of splene(?tomy for movable 
"primary” tuberculous spleen in a woman of thirty-eight. The glands 
in the hilum were also tuberculous. The patient recovered. 

Franke-' in recording 1 case of splenectomy for primary tuber- 
culosis of the spleen says that in all 29 cases are recorded in the literature. 
In 10 the spleen was removed, 7 of the patients being thereby per- 
manently cured. 

The conclusions that we are entitled to draw from these experiences 
ai*e that in cases of tuberculous enlargement of the spleen, apparently 
primary, and in cases of secondary affection of the spleen where dis- 
ti*essing symptoms are caused l)y the wandering of the enlarged organ, 
splenectomy is an operation that should be practised. The results of 
tins oi)eration in the recorded cases has been satisfactory. 

CYSTS OF THE SPLEEN, 

Varieties. — (\vsts of the spleen are of three varieties:-®-**-** 

1. Unilocular or multilocular cysts, not of parasitic origin. Serous 
cysts: l)lood cysts; lymph cy.sts. 

2. Hydatid cysts. 

0. Dermoid cysts. 

1. Non-parasitic Unilocular or Multilocular Cysts. — (a) Serous 
(\i/sts . — The content of the.se cy.sts is a clear, pale, straw-colored fluid 
oi a specific gravity of 1.004 to 1.009. The cysts are lined, as a rule, 
by a single layer of pavement epithelial cells. 

(6) Blood ctjsts . — These are the most frequent of all forms of non- 
parasitic cyst. The appearance of a hemorrhagic cyst of the spleen 
varies according to its age. At first there is, of course, a collection of 
pure blood, the result of an injury to the gland. Later there are coag- 
ula, shreds of fibrin, amorphous deposits of blood pigment, cholesterin, 
and so forth, and the fluid in the cyst varies from a turbid yellow color 
to chocolate or dark-red. The hemorrhage which is the precursor of 
the cyst may be parenchymatous, but is more often subscapular; it is 
this which accounts for the frequency of the external adhesions, for 
a low-grade inflammation of the serous coat overlying the hematoma 
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is constant. There can be no doubt that many of the so-called ‘‘ serous 
cysts” of the spleen are, in fact, hemorrhagic in their origin. The 
solid constituents of the blood are deposited laminally upon the wall 
of the cyst, the fluid contents becoming thereby clearer. On the othei* 
haml, it is probable tliat when a serous cyst has developed a hemorrhage 
ma}' occur into it, causing a sudden and painful increase in its si/e. The 
two conditions of “serous” and ‘'hemorrhagic'^ cysts cannot always 
be definitely separated from one another. 



Fig. — Hemokkiiacsic Tyst gk Spleen. 

' A spleen the lower part of which is re^laccMl by an oval cyst, incasiiriiiK b inches in its loiiKcst 
diameter. The outer surface of the cyst i.s coveretl for the most part by a layer of peritoneum, 
continuous with that on the spleen, and has shreds of Kreat omentum adhering to it. 

At the seat of attachment to the spleen, the .siibstan of that ort;uii is fhi.ttened out and forms 
part of the wall of the cyst. The inner .sura<'e is marked by numeri>u.> interhi.cine bands of fibrous 
ti.s.sue. which appea * to bt? remnants of the splenic -troina. In the recent stpte the cyst contained 
3 pints of a browi: thick fluid like broken-down blood. Micrt)scf>pic examination shows that 
the wall is compose I of fibrous tissue permeated W'ith lartfc vessels. Masses of partially orKani/ed 
clot and irranular material containing blood crystals are attaclicd to the inner surface of the cyst 
wall, but then o distinct lininf! tnembrane. 

From a woman, aged thirty-seven, who had notii'ed a swelliriK in the abth>men for eiKht years. 
It was very elastic, ami as it appeare<l to fill the abdominal cavity us luKh as the umbilicus it was 
considered to be an ovarian tumor. Ff>r three months previous to the operation for its removal 
the tumor had enlarged rapidly. The patient mafie a KCM>d recovery ami was in excellent health a 
year after the operation. (Museum Royal Coll. SiirK., Eni?., No. 2S87A.) 

Blood (rysts luive occurred more frequently in connection with 
spleens already affected by malarial enlargement. The greater size of 
the organ renders it more liable to traumatism. 

(c) Lifmph Cysts . — According to Litten some of the cysts of th(‘ 
spleen can be demonstrated, after removal, to be due to etdasis of tlu^ 
lymphatics. The fluid in these cysts is distinguishable from that in 
a serous cyst by having a mucdi higher specific gravity, and by a tend- 
ency to spontaneous coagulation. 
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2. Hydatid Cysts. — These are the most common form of cyst 
of the spleen. Trinkler, in 21 17 cases of echinococcus disease, found the 
spleen affected in 68 cases. There are frequently, but not constantly, 
evidences of hytlatid disease elsewhere. The cysts are always uni- 
locular, and may grow from any part of the organ; they are apt to under- 
go calcification. The fluid is of the usual character; it is thin, pale, 
limpid, of a specific gravity 1004 to 1010, it contains no albumin, Ls 
neutral or faintly alkaline in reaction, and contains inorganic salts in 



Fig. 559 . — IIvnATin Cyst ok Spleen. 

The spleen of a man from whose abthmiiiial cavity several large hydatid cysts were taken. On 
its surface, and partly imbedded in it, are several I hick-walled cysts of tough texture, which con- 
tained aceplialocyst hydatids. 'I'lie largest cyst has been emptied; its internal surface is uneven 
and has flakes of yellowisli lymph ileuosited on it. In another cyst near it, and thickly lined with 
lymph, there is a mass, composed of roUed-up membranes of collapsed hydatids; ana in another 
(at tin* ba»*k of the preparation) similarly rolled-up membranes have a deep amber color. In 
a fourth one several hydatids presenting their ordinary' appearances. cMuseum Royal Coll. Surg., 
Eng., Hunterian specimen, .\o. 2890.) 


large quantities. Its characteristic and distinguishing feature is, of 
course, the presence of booklets and scolices of the parasite. Litten 
records a case seen in the practice of Murchison, in which the cyst 
ruptured into the large intestine. 

3. Dermoid Cysts. — So far as I can ascertain, the only case of 
dermoid cyst is that recordetl in 1829 by Andral. The cyst lay in the 
center of the spleen had fibrous walls, and contained a thick fatty matter 
like tallow, in which many liairs were found. 

Symptoms. — Cysts of the spleen, when of small size, give rise neither 
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to signs nor to s3'niptoins. Many of the smaller cysts, especially those 
of the serous variety, have onl}" been recognized on post-mortem 
examination. In a majority of cases a history of injury, speedily 
followed b}' the appearance of a tumor can l)e elicited. The larger 
tumors give rise to a feeling of weight or pressure, l^iin is generally" 
limited to the area o(*cupied bv the cnlargetl organ. In some of the 
recorded cases acute pain and vomiting have Ihhmi observed. These 
maj' be due. as in a case of Hardenheuer’s, to dislocation of the gland. 
Hvilatid cvsts grow commonly from the upper part of the gland. In 
their increase they cause an enlargement of the lower part of the chest 



Fig, iiGO . — Cyst of tiik Spleen. 

spleen, at one eiui of whim, and partly imbedded in its snbstanee, there is n Klobiilur cyst, 
such as may have contained hy<iutids, ul»iit 3 inches in (liameter, with walls from half a line 
to two lines thick, and fftrined (jf a tou^h pale ti'*siie in parts of which there are plates of earthy 
matter. The interuir of the cyst is nearly smooth; a ptirtion »>f liver is adherent to its e.\ternHl 
surface. The .spleen is of natural size, but appears to have been of soft te.xture. (Mu.seum Royal 
Coll. Surj?., Enj?., No. 2887.) 


on the left side, and in some cases serious embarrassment of the atrtion 
both of the lungs and of the heart, owing to upward pressure upon the 
diaphragm. The non-parasitic cysts develop almost invariably in the 
lower half of the spleen and grow downward. It is rare to find that 
an\' interference with the proper action of the other alxlominal organs 
is caused. In man\" cases a peculiar “creaking” .sen.sation is felt during 
respiration when the hand is placed over the tumor. This is due to 
perisplenitis; when the abdomen is opened it is seen that there are 
many flaky adhesions (covering the .surface of the c}^st, and attaching 
it to the abdominal wall or other parts with which it lies in contact. 
It is the rubbing together of lymph-covered roughened surfaces which 


NEW cmoWTHS OF THE SPLEEN. 


1083 


gives the sensation, which is often compared to the creaking of new 
leather. 

The most important and decisive symptom is, as Litten says, the 
discovery of a tumor with the characteristics of a cyst in the left hypo- 
chondriac. region. 

This tumor is continued upward l)eneath the costal margin, and 
on percussion its duliKsss is continuous with that of the spleen. In 
hydatid cysts the characteristic ‘Hhrill” is generally to he obtained. 

The conditions from whicrh an enlarged (*ysti(! spleen must be differ- 
entiated are: cystic kidney (hydronephrosis, etc. ; cyst of the pancreas, 
or mesentery or omentum; hydatid disease of the left lobe of the liver; 
ovarian cyst. 

In cases where the sj)leen has undergone dislocation, and has l)ecome 
fixed in its abnormal position, a correct diagnosis is impossible. The 
points which will enable an accurate diagnosis to l)e made are concerned 
with the site of the tumor, its place of origin, the direction of its increase, 
its nu)])ility, and the symptoms which arise from pressure or from 
traction. 

Treatment. — Of the non-pamsitic cysts there are 31 cases recorded 
in which surgical treatment has been adopted. There were 8 males, 
22 females; in 1 case the sex is not stated. The operations that have 
been practised are, simple puncture, incision and injection; incision 
and drainage, marsupialization, extirpation of the cyst, splenectomy. 
The oj)erati()n to be preferred is undoui)tedly splenectomy. The 
result of the other procedures is uncertain and in practice more serious. 
In Power’s*^ scu-ies there were 10 cases of splenectomy; all the patients 
recovered. The only contra-indication to splenectomy is the presence 
of adliesions in such number and of such complexity as to make removal 
of the gland irnpo.ssible or extremely hazardous. In such cases incision 
and drainage must l)e practised. In 5 cases so treated in Power’s 
.series, 3 recovered completely, in 1 a small sinus persisted, and in 
1 death occurred from sepsis. In 3 cases marsupialization was per- 
formed, all the patients recovering. 

If, by happy chance, a cyst should be found with a small pedicle 
attaching it to a s])leen otherwi.se healthy, a partial resection of the 
gland might be performed. 

In the treatment of hifdatid cpsts it is best to incise, evacuate, and 
drain. In some instances .splenectomy may be necessary. Laspeyres'^ 
states that since 1894 there have been 14 cases of splenectomy, all the 
patients recovering. 

NEW GROWTHS OF THE SPLEEN. 

Primary growths in the spleen are of extremely rare occurrence, 
and are devoid therefore of any great clinical interest. Of the simple 
tumors, fibroma, lym])hangeioma, adenoma, and lymphomata have 
been described; all of them by pathologists. So far as I can ascertain, 
there is no case recorded in surgical literature of a case of simple tumor 
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of the spleen being encountered acciilentally or designedly during the 
course of an operation. 

Malignant tumors of the spleen may l)e primary or secondary; the 
latter are probably the more frequent, but the former alone possess 
any living interest. 

Sarcoma of the Spleen. — The first 2 cases of sarcoma of the 
spleen were recorded by Weichselbaiim in ISSl. Moth specimens 
were obtained in the post-mortem room. In the first the spleen was 
greatly enlarged, and presented growths throughout its structure. 
The specimen is classed as a “primary endothelial sarcoma” by Hirch- 
Hirschfeld.*" In the secoiul specimen, a tumor s])ringing from tlie 
substance of the .spleen j)rojected beyond its convex surface, from 
which it was easily enucleated. The tumor was a “primary fibro- 
sarcoma.” Before the.se 2 ca.se.s were recorded, Friedreiclr*‘ in 1SG5 
reported a case of “multi])le nodular hyperplasia of the liver and 
.spleen,” which is a(*(*epted by Bunting and Jepson and Albert as a 
“primaiy endothelial sarcoma.” Including this case, Jepson and 
Albert'*-’ have discovered the records of IM cases, and they record a ca.se 
under their own care. Of the.se ca.ses, 12 were treated 1)V op(M*ation, 
11 by .splenectomy, and 1 by enucleation. The latter case, recorded by 
Heinricius, was one of pedunculated primary fibro.sarcoma of the sj)leen, 
developing from the capsule of the gland. At the time of its enuclea- 
tion it was thought to be a fibroma; but mi(*roscopic examination 
rev(»aled a fibrosarcoma undergoing myxomatous degeneration. Of 
the 11 splenectomies, .‘I died as a result of the operation, S r(*covered. 
Of fhese S. 3 died of recurrence at times which are not certiiin. the 
result in 1 is unknown, the other 4 cases are living, (5‘> years, 4 years, 
1 year, and a few months after the operation. As to the forms of 
sarcoma occurring in the spleen, Jej)son and Albert write, “ It is (juite 
possible that future exf)erience may show tliat it will l)e nece.ssary 
to take further into consideration, when determining the amenability 
of the sarcomatous spleen to extirpation, the tissues from which the 
same ari.ses. Thus the spleen offers three types of connective tissue 
from which it may originate. First, the capsule and trabecula; second, 
lymphoid structure; and third, the endothelial cells, which give ri.se 
respectively to the fibrosarcomata, lymphosarcomata, and endothelial 
sarcoma. 

Symptoms and Diagnosis. — There is nothing characteristic in 
the symptoms or in the blood changes in ca.ses of .sarcoma of the sjdeen. 
The one clinical feature presented is an abdominal tumor. The tumor 
has usually been recognized as having its origin in the spleen, partly 
I 3 ecau.se it des(?end.s from beneath the left costal arch, partly because 
its surface presents the notches which are characteristic. The surface 
of the growth is almost always irregular, and the tumor feels solid and 
heavy. The discovery of nodules on the surface of the spleen is held 
by Litten to be a diagnostic aid of the first importance. 

As a rule the tumor is painful and tender; the pain in a few of the 
recorded cases has been agonizing, preventing any slightest movement; 
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ill these cases there may be the ‘‘ creaking’' on the surface of the growth, 
which is characteristic of perisplenitis. The only feature in any degree 
distinctive is, however, the rapidity of increase in the size of the tumor. 

Secondary sarcoma is commoner than primary. Indeed it is not 
unlikely that some of the cases classed as primary are in truth secondary; 
the primary nodule being inconspicuous. There is no clinical interest 
in this condition. Carcinoma of the spleen has never been recorded 
in any c^ase which will bear investigation. 

Other Enlargements of the Spleen.— There are a variety of 
conditions, the pathology of which is in need of elucidation, in which an 
enlargement of the spleen is present. Siudi enlargement may be con- 
siderable, and at times surgical treatment may be necessary. 

There is a “ simple hypertrophy ** of the spleen, the origin of which 
is entirely unknown. The closest clinical and pathologic investigation 
has so far thrown no light upon the condition, which is unattended by 
any marked or constant changes in the blood. The gross increase in 
the size of the organ may be attended by serious discomfort, or acute 
danger when the pedicle is twisted. Laspeyres {loc. cit.) in his summary 
of the recorded cases of splenectomy finds that in all, 16 operations have 
b(;en performed for simple hypertrophy of the spleen with 3 deaths. The 
reasons which have led to the performance of the operation have been 
inconvenience caused b}' the heavy mass in the abdomen, acute rotation 
of the pe<li(*le, and a belief that the tumor was malignant. 

Malaria is accompanied by an enlargement of the spleen, which 
forms the so-called “ague-cake”. Removal of this tumor has been 
not infreciuentl}" performed; at one time in the belief, now abandoned, 
that a good effect on the general course of the disease was thereby 
produced, latterly in several instances because the spleen had become 
displaced or its pedicle rotated. The malarial spleen should never be 
removed simply because of its enlargement, but if it becomes unduly 
mobile, or suffers rotation of the pedicle or rupture, it must be removed. 
Bessel Hagen rei)orted 64 cases with 15 deaths, Laspeyres 69 cases 
with 6 deaths. 

Banti’s Disease. — Splenic anemia , — Splenic anemia is a chronic 
disease, beginning as a rule in young adults, anti having a clinical 
course extending over several years. It is characterized according 
to Rolleston by -(1) Splenic enlargement which cannot be correlated 
with any known cause; (2) absence of enlargement of the lymphatic 
glands; (3) anemia of a type midway between secondary anemia and 
chlorosis; (4) leukopenia, or at most, no increase in the number of the 
white l)lood corpuscles; (5) an extremely prolonged course, lasting 
years ; (6) a tendency to pei’iodic hemorrhages, especially from the gas- 
tro-intestinal tract. 

In atldition to these it may be mentioned that a pigmentation of 
the skin is not seldom present, and that there is a tendency for the 
disease to occur in members of the same family. The changes in the 
blood are a diminution of the red blood-cells, to an average of 3,500,000 
per cmm., and a reduction in the hemoglobin value of the red cells. 
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Tlie leucocyte count is generally reduced; this is a most characteristic 
feature, but it may be altered as a result of tlie hemorrhages whi(*h 
may occur, and when occurring are often considerable. Haiiti*’* described 
a series of cases where splenic anemia became complic^ateil in its later 
stages with cirrhosis of the liver, jaundice, and ascites; in the gradual 
evolution of this ilisease he described three stages; in the first, anemia 
and splenic enlargement are found, the former being secondary to the 
latter; in the second stage cirrhosis of the liver commences, there is a 
persistent diminution in the (luantity of the urine, and an increase in 
the bile pigment and the urates; in the third stage there is ascites, 
insidious in origin, and painless. The course of the disease though 
generally slow may be rapid. The progress of the case is steadily 
downward; after the onset of cirrhosis the health of tlie patient often 
fails rapidly. Death may come either as the result of a series of very 
.severe hemorrhages or from gradual exhaustion. The exact r(‘lationship 
between Hanti’s disea.se and other forms of splenomegalic cirrhosis 
(c. iry.. hy|)ertrophic biliary cirrliosis) is not (juite ch^ar. It is. however, 
probal)le that in splenic anemia it is the spleen which, having undergone 
a great increase in size, as the result of the irritation of toxins derived 
probably from the inte.stine, engenders those poisons which in a later 
stage of the di.sea.se set up cirrhosis of the liver. Holiest on, in the article 
to which reference has been made, reminds us that the idea of hepatic 
cirrhosis being secondary to poi.sons formed in the spleen has been 
insisted upon by Chauffard, who in this connection regards the portal 
vein as formed of two branches — the intestinal and the .splenic either 
of which may convey to the liver poi.sons capable of inducing cirrhosis. 
The removal of the .spleen in an early stage of the* di.sease would accord- 
ingly .seem to be the rational treatment. There is now abundant 
evidence to .show that if splenectomy is performed tin* cour.se of the 
disea.se is arrested. Jaundi<*e, a.scite.s, and cirrhosis of the liver it would 
appear are then, later, preventible manifestations. 

The circumstances under which surgical advice is likely to be sought 
are two: first, when the splenic tumor is of nualerate or large size, 
perhaps of a size to cau.se inconvenience or danger, and second, when 
hemorrhage, epistaxis, hemateme.sis or melaena has occurred. In 1 
case I was asked to .see a patient, a man of thirty-four, with a view to 
an operation for hemorrhage from a supposed duodenal ulcer. 

If .splenectomy is to be of any value in arre.sting the di.sease, it is 
neces.sary that it should be performed before unalterable changes have 
occurred in the liver or other parts Senator has expressed the belief 
that when the removal of the .spleen has proved .succe.s.sful it is because 
the operation was performed before the bone-marrow had become 
involved. 

In a few ca.se.s, however, operation has been sii(a*e.ssfully undertaken 
at a late stage, after the development of ascites. Tansini, in such 
circumstances, performed splenectomy and epiplopexy; four weeks 
later the abdomen had to be tapped, but the patient recovered and 
remained well up to the time of the report several months later. 
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A similar ease is related by Rafiferty. 

It is impossible to pve any accurate information of the results 
either immediate or remote which have attended the operation of 
splenectomy for splenic anemia. For there (ran be no doubt that a 
number of cases of mere hypertrophy of the spleen are described as 
cases of Banti’s disease in an early staj^e, and that cases of cirrhosis 
of the liver attended hy enlargement of the spleen and hemorrhage 
from dilated gastric veins have been mistaken for cases of an advanced 
type. 

It is clear, however, that in properly selected cases the operation of 
splenectomy holds out a prospect of cure to these patients whose end 
is otherwise certain, and that the immediate risks of the operation are 
slight. 

WOUNDS AND INJURIES OF THE SPLEEN. 

Injuries of the spleen are of three kinds: 

1. Prolapse of the spleen; 

2. Penetrating wounds; 

IL vSiit)cutaneous rupture. 

1. Prolapse of the Spleen. -This occurs when the spleen 
escapes, wounded or uninjured, through a rent in the alxlominal wall. 
The injury is rare, only .S cases, according to Laspeyres,'“ having oc- 
curred in <li(^ eiglit years preceding 1904. The extrusion of the organ 
takes placj?, it is said, when a wound is made in the upper abdominal 
wall, or through the wall of the chest on the left side low down, and 
when in the acme of his sudden agony the patient straining heavily, 
compresses tlie chest aiul the abdominal wall to their utmost. It is 
j)robable that in all cases the ])edicle of the spleen is longer than normal. 

The whole gland or only a portion of it may present through the 
wound; if the whole gland, the pedicle is compressed, and a considerable 
engorgement is the result. In 1 such case Ledderhose observed the 
oigan became gangrenous. 

The treatment of this condition will depend upon the state of the 
spleen; if unwounded, it may be cleansed and returned within the 
abdomen; if torn or seriously damaged by bruising or exposure it should 
be removed. If an attempt is to be made to replace the organ, a careful 
inspection of all its surfaces and of the vessels in the pedicle is necessary 
to discover any injury to them. Death has occurred as a result of 
bleeding from a hidden laceration. Reposition has been followed by 
peritonitis, local and general, and by suppuration within and external 
to the gland. On the whole, therefore, splenectomy is the operation 
to be chosen. 

2. Penetrating wounds are due either to gunshot or to stab 
wounds. 

Schafer*^ has collected and analyzed the reports of 88 cases of pene- 
trating wounds of the spleen; of these, 71 were due to gunshot and 17 
to stab wounds. 

In the 71 cases of gunshot wounds, there was only a single case in 
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which the spleen alone suffered injury, and in this instance it was con- 
siderably enlar^red as a result of malaria. The frequency with which 
the other viscera were injureil is shown in the following*: list: 


The diaj^linipii /)0 

Left pleura 50 

Stomach ^2 

Liver 2S 

Left lun*: 2.'i 

Left kidney II 

Pericardiuhi S 

Heart 4 

Small intestine 3 

Liirjje intestine .3 

Pancreas li 

Spinal cord .3 

Rijiht pleura 2 

Right kiilney 2 

Ixft adrenal I 

Aorta 1 


Among the 17 cases of stab wounds the pleura, diaphragm, and 
spleen were simultaneously injured in 14 cases; in 2 of these 14 the left 
lung and the left kidney were also wounded, and in 1 the transverse 
colon. In 2 the spleen alone was damaged, and in the remaining case 
the injuries were multiple. 

Injuries of this kind are almost invarialdy fatal, and speedily so, 
from hemorrhage. Tliey should be treated, therefore, by instant 
operation. Schafer records 11 cases in which the splenic* wound was 
clo.sed l)y suture, and in 9 recovery followed. Splenectomy was per- 
formed in 10 cases, only 3 patients recovering. I'o these, Laspeyres 
adds 8 cases of splenectomy, 5 for gunshot wound, dying, 2 recovering; 
anti for stab wounds, 2 dying and 1 recovering. In a total of IS cases 
of splenectomy there were 12 deaths and 6 recoveries. The inference 
from these records is, therefore, that suture of the wounded organ should 
be performed when po.ssible, and that splenectomy should l)e re.servcd 
for the injuries too extensive for suture. 

3. Subcutaneous Rupture. — In ca.ses of subcutaneous rupture of 
the .spleen tlie gland is found, as a rule, greatly damaged. It may be 
torn into two or more pieces, .some of which lie free in the peritoiuuim; 
wrenched away from its hilum; reduced to a })ulp; or crushed within its 
unruptured capsule. Blood may escape in enormous (piantities and 
with terrifying rapidity, cau.sing spe<3dy death: or the blood may l)ecome 
encapsuled, and later give lise to a cyst; or it may become encapsuled 
apart from the organ and remain latent, or finally the hematoma may 
undergo suppuration. 

Lewerenz^ has collected the records of 135 ca.ses of subcutaneous 
rupture of the spleen recorded up to the year 19(K). Among the.se were 
82 ca.ses in which the organ showed gro.s.s pathologic changes, such as 
malarial enlargement; in 9 ca.ses the enlarged spleen of late pregnancy 
was injured. 

In 104 ca.se.s the result was fatal, and in almost all death occurred 
within twenty-four hours. In 5 cases death was delayed for periods 
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varying between two and six weeks and was caused by secondary 
inflammatory processes occurring in the effused blood. Splenectomy 
was performed in 25 cases, with 13 rec;overies; tamponade in 2 cases; 
1 recovering; suture in 1 case, which died. Laspeyres**® has found in the 
statistics of the eight years preceding 1904, 58 cases of splenectomy for 
subcutaneous rupture, of these 39 recovered — 67.2 per cent. 

Injuries of other organs are observed in a small proportion of cases: 
rupture of one or both kidneys, laceration of the left lobe of the liver, 
wound of the lung with hemothorax and hemopericardium, and in one 
case fracture of the pelvis with rupture of the urethra have been recorded. 

llupture of the spleen is almost always traumatic in origin. Cases 
are recorded, however, in which a spleen when greatly increased in size, 
as a result of malaria or typhoid or pregnancy, has torn with little or 
no apparent cause. Thus, Cimbali, quoted by Litten,'^ observed 
rupture of the spleen in a man of .sixty-five who had enlargement of the 
gland, the result of malaria. One morning as the patient was getting out 
of bed he suddenly felt a severe pain in his left side and soon turned pale 
and cyanotic and died. A tear 3 to 4 cm. in length was found in the 
upper end of an enormously enlarged spleen. 

Symptoms of Rupture of the Spleen. — The symptoms of rupture 
of the si)leen do not differ appreciably from those of other severe injuries 
to the abdomen and its contents: in the very great majority of cases no 
accurate diagnosis has been made before operation, or before the death 
of the patient. Herger^" has called attention to the fact that 51.8 per 
cent, of all cases of splenic rupture prove fatal within the first hour 
from hemorrhage. 

The blow which causes the injury to the spleen is generally received 
upon the middle or upon the left side of the abdomen, though there 
are accurately ob.served cases in which the patient in falling has struck 
only the right side. After the receipt of the injury the patient may 
seem but little hurt, he may walk home after a brief rest. In Ballance’s 
first case the patient was struck “in the stomach” hy a cricket-ball. 
“ After resting a few minutes he walked home, the distance being about 
fifteen minutes’ walk. He had his tea at eight o’clock, as soon as he 
reached home, and then at once went to bed.” Pain is felt, generally 
very acutely at the time of the injury, and as a rule continues without 
intermission. The patient may be sick, faint, and collapsed, and he 
soon shows the signs of an acute anemia. It is clear in most of the 
recorded cases that “internal hemorrhage” was recognized, though the 
origin of the blood may not have been suspected. The pulse is thin, 
rapid, feeble; the respirations are frequent and shallow, the face is pale 
and clammy, the extremities cold. The abdomen on examination is 
invariably rigid and still, the muscles tense, protecting, by a muscular 
bastion, the injured viscus. The rigidity of the abdomen is univereal, 
but it may be more pronounced in the upper left quadrant than else- 
where. As a rule, it is evident that there is free fluid in the peritoneal 
cavity, and on percussion there is a fixed dulness in the splenic i*egion. 
This is due, as we learn, from the conditions disclosed when the abdomen 
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is opened, to the presence of lar^i:e clots of blood in all the area around 
the dama^jed organ. Ballance has called attention to a sign of great 
significance in tliese cases. He points out that though both flanks are 
dull on percussion, owing to the presence of blood free in the peritoneal 
cavity, the right flank alone becomes entirely resonant on change of 
position. When the patient turns over to the right the fluid blood 
slowly drains to the lower side, but the clots which are found on all 
occasions are fixed and continue to reveal a dull note on percussion. 
When the patient is turned to lie on his left side the right be(M)mes 
completely empty and, therefore, resonant. This sign, “ Hallance’s 
sign,’* gives the one clue to an accurate diagnosis. If present, it is 
pathognomic of splenic rupture; if absent, however, it may still be the 
spleen that is injured. This is one of the very few occasions upon 
which percussion of the abdomen affords help in diagnosis. 

Treatment. — The following methods of treatment may be adopted: 
splenectomy; suture of the wound; crushing of the margins of the 
wound by large forceps, followed by suture; tamponade; cauteriza- 
tion. 

In tlie majority of instances the removal of the organ is the safest 
procedure. The spleen when freed from the blood by which it is 
inundated is found so dainageil that any attempt to save it is clearly 
impossible. At the moment when it is exposed, the most furious 
bleeding may occur from it, and the patient’s life may l)^ in great peril. 
It is best then to apply a clamp to the splenic vessels to control the 
hemorrhage until a careful ins{)ection of the organ viin be made. When 
the injuries are multiple, or the rent large or irregular, splene(‘tomy 
should be done at once. 

In some cases suture of the splenic wound has proved quite satis- 
factory; it has generally been combined with gauze packing and drain- 
age. If clo.sure of the wound is decided upon it is important to make 
.sure that there arc no other wounds pre.sent. ]..amarchia has recorded 
1 case in which after the suture of a tear on the inner surface death 
occurred from hemorrhage from an unnoticed wound on the posterior 
border. 

Nicholas Senn" in discussing traumatic hemorrhage from the spleen 
suggests that crushing the margins of the wound in the spleen should 
\)e adopted. Experimentally, he found that marginal crushing always 
completely arrested the hemorrhage from si)lenic wounds. Large 
forcipre-ssure clamps were applied to each .side of tlie wound; bleeding 
.stopped at once; and the opposite surfaces were brought together by a 
few catgut stitches. He deprecates the ready re.source to splenectomy 
wdiich is prevalent, and point.s out that the compensatory mechanism 
after splene(;tf)my may not always be satisfactory; and recalls the fact 
that regeneration of splenic tissue has been experimentally proved. 

Partial splenectomy and gauze packing of wounds are l)oth measures 
that may occasionally be used when the methods previously mentioned 
are inapplicable. 
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OPERATIONS UPON THE SPLEEN. 

Splenectomy. — The removal of the spleen may be an easy or an 
extremely difficult operation; easy when the gland is readily accessible, 


provided with a long pedicle, 
and free from adhesions; diffi- 
cult when the patient is stout, 
the spleen small or fixed by 
adhesions, and the pedicle is 
short. Operators of conspicuous 
ability and dexterity have had 
to abandon efforts at removal 
of the organ. 

As a rule, when the s{)leen 
is large, a central incision is 
made, in other cases the abdo- 
men is opened through the left 
linea semilunaris. As soon as 
the abdomen is opened the peri- 
toneum is packed off with swal)s 
and the spleen is exposed; ad- 
hesions are methodically and 
carefully divided and ligatured, 
and the organ is delivered 
through the wound. Care is 
taken that the thin-walled ves- 
sels of tlie pedicle do not suffer 
injury f rom tension . The splenic 
v(‘ssels pass to the spleen be- 
tw(‘en the layers of the lieno- 
renal ligament, which is clamped 
or transfixed, and su))sequently 
ligatured. As4i rule, two inter- 
locking ligatures are best, but 
if the vessels are much enlarged 
a series of ligatures secures lietter 
control. In some cases the tail 
of the pancreas has been in- 
cluded in the ligature applied 
to the pedicle. 

Splnicctonn/ has been em- 
ployed in cases of cyst of the 
spleen or in abscess. The 
operative details are similar to 
those in other operations upon 
internal organs. The gland 
may be approached through 
an abdominal incision or by the 




Fi«s. r>61 AND 662. — Rydygier’s Operation fob 
Splenopexy. 

transpleural route. 
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Splenopexy. — Several met hods have been suggested, of which the 
following are the chief: 

TufBer’s Method. — Suture of the spleen to the diaphragm or 
abdominal wall. The stitches may be of silk or catgut, and pass into 
the substance of the organ. Tuffier does not mention whether any 
hemorrhage occurred from the spleen in his case. This operation has 
been performed by GreitTenhagen, who passed two stout silk sutures 
through the abdominal wall aiul through the parenchyma of the spleen. 
Alarming hemorrhage followed which was controlled with difficulty. 
This method is not one to be commended. The risk of hemorrhage is 
serious. Other and safer methods have now displaced it. 

Kouwer’s Method. — Kouwer, in both his cases, fixed the spleen 
by tamponade, thus <'ausing the formation of a large numlHu* of adhe- 
sions. The consolidation of the adhesions secured the fixity of the 
spleen. 

Rydygier’s Method. — The abdomen is opened in the middle line 
or through the linea semilunaris. The diaphragm is exposed, and a 
transverse incision between the ninth and tenth ribs is made. The 
peritoneum above and l)elow this incision is raised up by the finger 
until a pocket on each side is formed. To do this below is easy, but 
on the upper side the adhesion to the diaphragm is so close that the 
peritoneum tears away. A continuous suture (or a series of interru])ted 
sutures) is now applied around the upper and lower margins of the 
pocket, so as to limit the cavity formed l)y the raising up of the peri- 
toneum. The spleen is then placed in the pocket formed for it. 

Bardenheuer’s Method. — The patient lies on the right side, as 
for an operation upon the left kidney. A longitudinal incision is made 
in the axillary line, reaching from the tenth rib to the iliac crest. At 
the upper end of this a transverse incision is added to give additional 
room. The soft parts arc divided down to tlie peritoneum, which 
is stripped up over an area rather larger than the area of the spleen. 
The peritoneum is then incised, the opening being made of as smalt 
a size as will allow the pas.sage of the spleen through it. The spleen is 
.sought and found and drawn through tlie opening in the peritoneum. 
The size of the opening is then lessened by a few points of suture, and 
the wound in the parietes ''losed. The spleen l)y this oj)eration is 
brought to lie altogether outside the peritoneum. 
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Abbr’s method of cutting esophageal 
strictures, 807 

Abdomen, foreign bodies, 752 
Alxlominal cavity, examination, 710 
surgery, acetonemia after, 725 
adhesions, 7J2 
after-treatment, 721 
closure of wounds, 717 
control of bleeding, 711 
cross incisions, 708 
drainage, 714 
dressing wounds, 720 
silver foil, 721 
gauze Hacking, 717 
gencTal considerations, 702 
hemorrhage, 7 Id, 724 
ileus after, 724 
incisions, 700 
io<loform gauze, 717 
mesenteric thrombosis after, 724 
nausea and vomiting after, 722 
obli<iue incisions below costal arch, 
70S I 

parotiditis after, 725 | 

peritonitis after, 724 j 

phlebitis after, 724 j 

preparation of patic'iit, 70d j 

pulmonary inflammations after, 724 1 
rest of wounded area, 711 
silver foil as dressing for wounds, 
721 

sponging, 711 
technic, 702 
thirst after, 722 

through-and-through suturing, 720 
vomiting and nausea after, 722 
wall, actinomycosis, 722 

angioma hypertrophicum, 728 
burns,* 727 
carcinoma, 721 
cold abscess, 728 
contusions, 720, 737 
symptoms, 740 
treatment, 741 
desmoids, 720 
echinococcus cysts, 731 
fibroma, 720 
molluscum, 729 
fibromyxoma, 731 
fibromy xosa rconia ,731 
gunshot wounds, 742 
impaling wounds, 743 


Abdominal wall, injuries, 736 
lipoma, 729 

muscular ruptures, 736 
myoma, 731 
najviis, 728 
papilloma, 729 
penetrating wounds, 741 
treatment, 742 
perforating wounds, 743 
sarcoma, 729 
stab wounds, 741 
suppuration, 726 
surgery, 726 
tuberculous abscess, 728 
tumors, 728 
wounds, closure, 717 
dressing, 720 
silver foil, 721 
Aberrant goiter, 396 
Abraham ^s burrs, 425 
needles and syringe, 424 
Abscess, alveolar, 627, 643 
around tra:*hea, 292 
beneath sternomastoid, 292 
cold, of alxiominal wall, 728 
of tongue, 677 
ligneous, of neck, 297 
of brain, 1 74 

and meningitis, differentiation, 179 
and otitis media, differentiation, 179 
and tumors of brain, differentiation, 
229 

diagnosis, 178 
etiology, 174 
modes of infection, 175 
morbid anatomy, 176 
occurrence, 176 
I>rognosis, 180 
symptoms, 177 
treatment, 180 
of liver, 971 

abdominal incision, 974 
amebic, 972 

combined abdominal and trans- 
pleural operation, 975 
localized, 972 
multiple, 971 
pyogenic, 972 

transpleural operation, 975 
treatment, 974 
tropical, 972 
of lung, 537 
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Abscess of lung, treatment, 538 
of mediastiniim, 547 
of neck, 291 
ligneous, 298 
of pancreas, 1050 
of parotid gland. 323 
of prevesical space, 727 
treatment, 728 
of retroperitoneal space, 754 
of Retziiis' space, 727 
of septum, 412 
of spleen, 1077 
treatment, 1078 
of thyrohyoitlean space, 292 
of tongue, 662 
acute, 662 
deep, 66.3 
superficial, 663 
chronic, 663 
cold, 677 
perigastric, 867 
treatment, 869 
postmammar5^ 574 
rc^tropharyngeal. 293 
stitch, of scalp, 23 
submammaiy, 574 
subiK‘ricranial, 23 

subphrenic, from chronic perforation 
of stomach, 8(57 
Robson ^s sign, 868 
treatment, 869 
tropical, of liver, 972 
tuberculous, of abdominal wall, 728 
Absence of biliaiy ducts, 992 
of breasts, 565 
of nipples, 5(56 
of ribs, 513 

of tongue, congenital, 655 
Accessory pancreas, 1037 
sinuses, osteoma, 54 
thyroid glands, 340 

.Acetonemia after abdominal surgery, 725 
Achondroplasia foetalis, 43 
Acromegaly, hypertrophy of cranial 
bones, 45 

Actinomycosis of abdominal wall, 732 
of breast, 574 
of jaws, 644 
of larynx, 485 
of liver, 979 
of lung, 543 
of neck, 307 
of tongue, 680 

Adenitis, acute, of neck, 303 
tuberculous, of neck, 303 
Adenocarcinoma of breast, 590 
Adenofibroma of breast, 580 
in male, 611 
Adenoids, 445 
treatment, 447 

Adenoma, cystic, of breast, 580 
malignant, of thyroid gland, 390 
of liver, 9^ 
of pancreas, 1064 
of stomach, 951 
of tongue, 684 


Adenophlegmon of neck, 291 
Adhesions and bands of gall-bladder 
from gall-stones, 1004 
in abdominal surgery, 712 
intestinal, after operations on gall- 
bladder and bile-ducts, treatment, 
1042 

of stomach tlue to perigastritis, 885 
after operations on stomacli, 
887 

treatment, 887 

post-operative, after operations on 
gall-bladiler and biliary duets, 
treatment, 1032 

subsccpient to gastro-enterostomy, 903 
Aeroceles of larynx aiul trachea, 468 
Ague-cake, 1085 

Air-cysts, congenital, of larynx and 
tracliea, 4(58 

Air-embolism from woumls of internal 
jugular vein, 312 
Air-passages, foreign bodies, 472 
treatment, 474 

Alimentary glycosuria in diagnosis of 
pancreatic tlisease, 1042 
Alveolar abscess, 6.37, (543 
angiosarcoma of thyroid gland, 389 
epithelial goiter, 391 
osteoma, 647 
pyorrhea, 638 
Amastia, 5(55 

Amebic abscess of liver, 972 
Ampulla of Vatcr, 990, 1035 
Amyloid tumor, retroperitoneal, 7(50 
Andrews’ operation for dee]^ cellulitis of 
neck, 294 

Anemia, splenic, 1085 
Anesthesia by intubation in operations 
on neck, .329 

in o|>erations for tumors of brain, 239 
Anesthetic in osteoplastic craniotomy, 
262 

Aneurysm, arteriovenous, of scalp, 25 
treatment, 26 

with pulsating exophthalmos, 132 
cerebral, 218 
of scalp, 25 
cirsoid, 26 

Anfangstadium des rnanifesten Hirn- 
druckes, 195 

Angioma arteriale racemosum, 26 

hypertrophicum of abdominal wall, 
728 

nasal, 419 
of brain, 221 
of breast, 575 
in male, 611 
of lips, 633 
of scalp, 26 
cavernous, 28 
of tongue, 684 
cavernous, 684 
of tonsils, 455 

Angiosarcoma of stomach, 927 
of thyroid gland, 389 
alveolar, 389 
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Angina, Ludwig's, 634 
Ankyloglossia, congenital, 655 
Ankylosis of jaws, 653 
Anlage, 281 

Annular pancreas, 1037 
Anostosis cranii, 42 
Anthrax of stomach, 955 
Antrum of Highmore, anatomy, 401 
diseases, 423 

empyema, 423, 647. See also 
hmpifenui of antrum of Highmore. 
foreign bodies, 427 
mucocele, 427 
tumors, 428 

Aphthous ulcer of tongue, 674 
Aplasia cranii, 43 
Apoplexy, 210 

meningeal, 132, 199 
pancreatic, 1039, 1047 
stroke, 213 
treatment, 215 

tumor of brain and, differentiation, 230 
Aprosexia, 446 
Arachnoid, 105 

Areola ancl nijiple, tumors, 571 
Arteria thyroidea ima, 338 
Arteries of brain, 151 

of thyroid gland, ligation, in goiter, 
375, 377 

Arteriovenous aneurysm of scalp, 25 
treatment, 26 

with pulsating exophthalmos, 132 
Artery, carotid, wounds, 310 
meningeal, middle, 105 

extracranial determination, 172 
thyroid, inferior, 338 
Arthritis of jaws, 653 
Articulation, temporomaxillary, 652 
Artificial larynx, 509 

pneumothorax, establishment, 549 
Ascites in cancer of stomach, 921 
Asepsis, oral, 615 
Aseptic peritonitis, 765 
Aspiration in pancreatic cysts, 1060 
Association fields of brain, 159 
Asthenia, death from, after gastro< 
(mterostomy, 905 
Asthma, thymic, 334 
Athelia, 566 
Atheroma of scalp, 35 
of umbilicus, 736 
Atonic dilatation of stomach, 945 
dyspepsia, gastric, 961 
Atony of stomach, 960 
Atresia of pylorus, congenital, 842 
Atrophic vascular cirrhosis of liver, 981 
Atrophy, hemifacial, 42 
of oreast, 566 
senile, 566 
of cranial bones, 42 
in rickets, 43 
senile, 42 

Auditory cortex of brain, 158 
Auricles, cervical, 280 
Auscultation in diagnosis of gastric | 
diseases, 830 j 


Autoclasis of tonsil, 455 
Avulsion of scalp, 21 
Axillary maminse, 565 
pn)longation, 563 

Azotorrhea in diagnosis of pancreatic 
disease, 1041 


Baldwin table, 1008 
Ball valve g;all-stone, 1001 
Ballance’s sign in rupture of spl^n, 1 090 
Ballenger's operation for deviation of 
is^ptum, 410 
swivel knife, 4 1 1 
Banti's disease, 980, 1085 
Bardenheuer's method of splenopexy, 
1092 

Basal ganglia, diseases, diagnosis, 167 
tumors, symptoms, 226 
Basedow's disease, 342, 344. See also 
Graves* disease. 

Base-line, German, 169 
Reid's, 169 

Baumann's iodothyrin, 340 
Bed-sores of scalp, 24 
Bellocq's cannula, 413 
Bending fractures of skull, 64, 66 
Bevan's incision for operations on gall- 
bladder and biliary 
ducts, 1014 

Robson's modification, 
1014 

Beyea's operation for gastroptosis, 838 
Bier's modification, 840 
Bier's modification of Beyea's operation 
for gastroptosis, 840 
Bifid epiglottis, 468 
tongue, 655 

Bile, formation, in liver, 969 
Bile-duct, common, cancer, 1007 
operation, 1027, 1028 
gall-stones, 1000 
o^ieration, 1023 
treatment, 1001 
operations, 1023 
stricture, operations, 1028 
Biliary ducts, aosence, 992 
anomalies, 991 
carcinoma, 1005 
treatment, 1008 
injuries, 994 
malformations, 991 
operations, 1008 

complications and secondary 
conditions, treatment, 1031 
dressings, 1012 
incision, 1013 
Bevan's, 1014 

Robson's modification, 1014 
Kocher's, 1014 

post-operative complications and 
secondary conditions, treat- 
ment, 1032 

preparation of patient, 1012 
table, instruments, operative 
material, 1009 
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Biliary duct, stricture, from gall-stones, 
1004 

surgery, 987 
tumors, 1005 

fistula after operations on gall-bladder 
and biliary ilucts. treatment, 1032 
Billroth’s chronic spurious meningocele, 
34 

fatal suture angle, 931 
partial gastrectomy of pyloric end of 
stomach. 931 
Birth palsy, 97 
Bites on lips, 034 
Black tongue. 672 
Blastomycosis of neck, 307 
Bleeding, control, in abdominal surgery. 
711 

polyp of septum, 419 
Block' dissection of neck. 330 
Blood, examination, in diagnosis of 
gastric diseases. 8.34 
Blood-cysts of neck. 284 
of spleen, 1079 
retroperitonea? 7t)l 

Blood-pressure, control, in o|)erations 
on neck, 329 

Blood-supply of brain, 151 
of breast, 504 
of liver, 908 
of scalp, 18 
of thyroid gland, 337 
Blood-vessels, cerebral, injuries and 
diseases, 199 

injuries, from wounds of thorax, 518 
of neck, wounds, 310 
of scalp, affections, 25 
Boil, gum-, 638, 043 
Bone-bobbin, Hobson’s, 893 
Bones, cranial, diseiises of 42. See also 
Cranial bones, 

of head in newborn, injuries, 94 
treatment, 95 
Bosworth’s s[x?culum, 402 
tongue depressor, 402 
Bottles, 4\'oflT’s, 534 
Bougie. »Sec Sound, 

Brain, 149 

abscess, 174. See also Abscess of 
brain, 

anatomic and physiologic considera- 
tions, 149 
aneurysm. 218 
angioma, 221 
arteries, 151 
association fields, 159 
auditory cortex, 158 
blood-supply, 151 

blood-vessels, injuries and diseases, 199 
carcinoma, 221 
cholesteatoma, 221 
circulation, 151 
physiology, 153 

compression, 182, 188. See also Com- 
pression of Imiin, 

concussion, 182, 183. See also Con- 
cusHwn of brain. 


I Brain, contusion, 182, 180. Sec also 
Contusion of brain. 

cortical areas, concerned in speech, 159 
cysts, 221 

decompression of, 233, 275 
development, 149 
diseases, diagnosis, regional, 163 
seipiels, 241 
symptoms, 159 

body temperature. 102 
choked disk, 101 
convulsions, 102 

disturl)ances of special sense 
perception, 103 
emaciation. 1()2 
focal. 100, 102 

on motor siile, l(i2 
on st^n.sory siile, 103 
general. 100 
headache. 100 
insomnia, 102 
irritative, 100 
motor paralj'sis, 102 
objective, 100 
optic neuritis. 101 
paralytic, KH) 
pulse, 102 
respiration. 102 
sensory tlisturl)anc(»s, 163 
stupor, 102 
subjective*. 100 
urinary sceretion, Hi2 
vertigo, 101 
vomiting, 100 
emboli.sin, 218 
endothelioma, 221 
excitomotor cort(*x, 155 
fibroma, 221 
fibrosarcoma, 221 

frontal lol)e, diseases, diagno.sis, 104 
tumors, symptoms, 226 
frontopetal, 151 
fungus, 241 
glioma, 221 
gliosarcoina, 221 
gtistatory area. 159 
hemorrhage, 199 
hernia, 241 
in tumors, 241 
inflammation, 173 
lipoma, 221 

localization of function, 154 
lymph circulation, 152 
mesial surface, tumors, symptoms, 226 
myxoma, 221 

occipital lobe, diseases, diagnosis, 105 
tumors, symj)toms, 220 
occipitopetal. 151 
olfactory cortex, 158 
osteoma, 221 

parietal lobe, diseases, diagnosis, 105 
tumors, symptoiiLs, 225 
postcentral convolutions, tumors, 
symptr)nis, 225 
psammoma, 221 
relation to skull, 151 
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Brain, sensorimotor pathways, diseases, 
diagnosis, 1(54 
sensory field, 157 
syphiloma, 220 

temporal lobe, diseases, diagnosis, 166 
tumors, symptoms, 226 
teratoma, 221 
thrombosis, 218 
tuberculoma, 220 
tumors, 220 

abscess and, differentiation, 229 
anesthesia in operation, 239 
auonlexy and, differentiation, 230 
choked disk in, 223 
chronic nephritis and, differentia- 
tion, 230 
course, 230 

curative? operations, 237 
decompressive operations, 233 
diagnosis, 229 
eliffere*ntial, 229 
enucle*ation, 240 

ependymitis and, differentiation, 
2‘>9 

gummatous meningitis and, differ- 
entiation, 229 
headache, 223 
hernia, 241 

Jacksonian epilepsy and, differentia- 
tion, 230 

lumbar puncture, danger, 230 
operation in one or two stages, 238 
palliative operatiejns, 233 
pe^sition in operatie)n, 239 
primary defect versus osteoplastic 
flap in operation, 238 
principle* of dislocation in operation, 
239 

prognosis, 230 
radie)graph, 230 
sheK'k in operation, 238 
symptoms, 222 
general, 222 
leK?ali/ing, 224 
technic of eiperations, 239 
treatment, 231 
e)perative, 233 
varietie‘s, 220 
vomiting, 223 
vasome)tor nerves, 152 
veins, 152 
visual cortex, 158 

pathway, eliseases, diagnosis, 165 
word center, 159 
w’ounils, imbecility after, 255 
insanity after, 255 
treatment, 256 
psychoses after, 253 

immeeliate elisturbances, 253 
late disturbances, 253 
treatment , 254 
sequels, 24 1 
writing center, 159 
Branchial clefts, 614 
cysts of neck, 284 
embryology, 277 


Branchial dermoids of neck, 284 
fistula of neck, 277 

Hochenegg’s sign, 281 
symptoms and diagnosis, 281 
treatment, 282 

Breast, abnormal involution, 568 
treatment, 570 
absence, 565 
actinomycosis, 574 
adenocarcinoma, 590 
adenofibroma, 580 
in male, 611 
anatomy, 563 
angioma, 575 
in male, 611 

anomalies, congenital, 565 
atrophy, 566 
senile, 566 
axillary, 565 
blood supply, 564 
caked, 573 
calcification, 577 
cancer cysts, 592 

carcinoma, 584. See also Carcinoma 
of breast. 
contusions, 575 
cystadenoma, 568 
treatment. 570 
cystic adenoma, 580 
disease. 568 
treatment, 570 
cysts. 580 
cancer, 592 
dermoid, 582 
in male, 611 
simple, 580 
treatment, 581 
Warren’s operation, 581 
with intracystic papillomatous 
growths, 582 

enchondroma, in male, 611 
fibro-adenoma, 577 
in male, 611 
foreign bodies. 575 
functional disturbances, 571 
galactocele, 571 
in male, 611 
hydatid disease, 583 
hypertrophy, 5(56 
congenital. 566 
diffuse, 567 
during pregnancy, 567 
in male, 610 
pathologic, 567 
physiologic, 566 
senile parenchymatous, 568 
treatment, 570 
treatment, 568 
virginal, 567 
irritable, 572 
lipoma, 576 
in male, 611 

mastitis, acute, in male, 610 
chronic, in male, 610 
moles, 576 

myxoma, intracanalicular, 578 
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Breast, myxoma, intracanaiicular, treat- 
ment, 579 
nerve supply, 565 
neurosis, 572 
nevus, 575 
papilloma, 576 
m male. 611 
sarcoma, 583 
in male, 611 
tnnitment, 584 
skin, diseases, 571 
structure, 5()4 
supernumerary, 565 
surgery, 5(53 
in male. 610 
tumors, benign, 575 
in male, 611 
mixed, 577 
wounds, 575 
Broneliieclasis, 541 
treatment, 542 
Bronchoscope, Killian^s, 464 
Bronchoscopy, lower direct, 464 
upper direct, 464 
Bronchus, foreign bodies, 472 
treatment. 474 

Brophy’s operation for cleft palate. 623 
Bruit ir airain in perigastric absc<\ss. 867 
Br 5 'ant\s method of anterior mediastinal 
thoracotomy, 557 

of posterior mediastinal thoracot- 
omy, 558 

Burns, deformities of nose from. 406 
of abdominal wall, 737 
of cliest, 515 

of face, deformities after, 630 
of larynx and trachea, 469 
of lips, deformities after, 630 
of tongue, 659 
Bursal cysts of neck, 319 
Bursting fractures of skull, 64, 68 
contrecoiip, 69 
distant effects, (58 


Caked breast, 573 
( Calcification of breast, 577 
C'alculus, salivarj", 323 
Cammidge’s react iem in diagnosis of 
pancreatic disease, 1042 
Cancroid squamous epithelial cancer of 
thyroid gland, 390 
Cancrum oris, 634 
(Cannula, Belloc(l^s, 413 
permanent, 783 
tracheal, 501 
Capsula interna, 157 
propria of parathyroids, 340 
of thyroid gland, 338 
(Capsule, Glisson’s, 968 

internal, diseases of, diagnosis, 167 
Caput distortiim, 285 
medusae, 981 
obstipum, 285 
succedaneurn, 91 
Carbuncle of scalp, 24 


Carcinoma, cancroid squamous epithe- 
lial, of tliyroid gland, 390 
cysts of breast, 592 
en cuirasse, 595 

orange skin as sign, 595 
pig skin as sign, 595 
nasal, 422 

of abdominal wall, 731 
of biliary ilucts, 1(X)5 
treatment, 1008 
of brain, 22 1 
of breast, 584 
acute form, 594 
chronic form, 594 
classification, 589 
clinical varieties, 593 
colloid, 591 
diagnosis, ,'>95 
double^ oophorectomy, 602 
encephaloid, 590 
etiology, 5S5 
frequency. 584 
glandular, 589 
Halsted’s operation, (>05 
in male, 612 
treatment, 612 
lymphatic involvement, 586 
medullary, 590 

metaslases aftcT operation, 603 
multiple primary, 5tt3 
pathology, 586 

prognosis, after operation, (502 
after palliative* operation, (>05 
after second opeTation, 604 
recurrence after operation, 603 
scirrhous, 589 
secondary, 593 
simple, 590 
treatment, 596 
curative*, 597 
diagnostic, 597 
general, (>02 
operative, 597 
steps, (>05 
palliative, 601 
prophylactic, 596 
supplementary, 601 
varieties, 589 

of commem bilej-eluct, 1007 
operation, 1027, 1028 
of cranial bone»s, 58 
of esophagus as cause of stenosis, 809 
treatme*nt , 81 1 
with souneis, 811 
of gall-blaelder, 1005, 1006 
treatment, 1007 
of jaws, (548 
of larynx, 492 
treatment, 496 
of liver, 984 
primary, 984, 985 
seconelary, 984 
of menliastinum, 548 
of nasopharynx, 445 
of neck, 321 
of pancreas, 1062 
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Carcinoma of pancreas, Courvoisier's 
law, 1003 

of peritoneum, 748 
of pleura, 537 
of scalp, 39 
of stomach, 914 
age, 910 
ascites, 921 
diagnosis, 922 

enlargement of supraclavicular 
glands, 920 
extension, 914 

by continuity, 914 
through adhesions, 914 
through bloo<l- vessels, 910 
through contact, 910 
through lymphatics, 914 
from ulcer, 910 
gastrectomy, 929 
complete, 933 

partial, of body of stomach, 933 
of pyloric end of stomach, 929 
results, 930 

gastrostomy, 937. See also Gas- 
troatomy in cancer of stomach, 
incidence, 910 
interstitial pancreatitis, 921 
jaundice, 921 i 

jejunostomy, 942. See also Jejnn- | 
ostomy in cancer of stomach. ' 

metastasis, 921 

motor functions of stomach, 922 

operations, t)28 

pain, 919 

perforation, 921 

precancerous conditions, 910 

race, 910 

sex, 910 

simple exploratory incision for 
<liagnostic purposes, 928 
stomach conttmts, 922 
symptoms, 918 
treatment, 923 
vomit, character, 922 
vomiting, 911) 

of thoracic wall, primary, 526 
secondary, 520 
of thyroid gland, 389 
of tongue, 085 
causes, ()8(> 
diagnosis, 091 

intra-oral or buccal operation, 696 
Kocher^s operation, 098 
lymphatic infection, 088 
Maitland’s operation for removing 
glands of neck, (>94 
mortality from operations, 701 
origin and development, 087 
precancerous stage, 087 
prognosis, 092 

removal of half of tongue, 696 
of tongue, 095 
from within mouth, 698 
treatment after, 098 
S^dillot’s operation, 699 
signs and symptoms, 690 


Carcinoma of tongue, submaxillary 
operations, 698 
treatment, 692 

value of different operations, 699 
Whitehead's operation, 696, 698 
of trachea, 497 

of umbilicus, papillomatous, 736 
Cardial portion of esophagus, resection, 
819 

Cardiospasm, 802 
secondary, 804 
treatment, 803 

von Mikulicz’s method, 804 
Caries, dental, 630 
Carotid artery, wounds, 310 
gland, 307 

malignant growths, 308 
perithelioma, 308 
Cartilages, costal, tumors, 524 
laryngeal, dislocations, 471 
thyroid, dislocation, 471 
Cartilaginous tumors of jaws, 646 
Catarrhal esophagitis, acute, 799 

inflammation of accessory sinuses, 422 
laryngitis, 470 
pancreatitis, 1045 

Catgut bougies, von Hacker’s method 
of introducing, 780 
Caudate, diseases, diagno.sis, 167 
Caustic fluids, injury to stomach from, 
844 

treatment, 845 

Cauterization of esophagus, 815 
Cavernous angioma of scalp, 28 
of tongue, 084 
sinus, 104 

thrombosis, 129 
Cell-ball, 307 

Cellulitis, dififiKse, of scalp, 22 
of mediastinum, 547 
of neck, 291 

Andrews’ operation, 294 
phlegmonous, 291 
Cenencephalocele, 109 
Cephal hemat oma . 92 
extradural, 93 
treatment, 94 
Cephalocele, 107 
diagnosis, 110 
etiology, 107 
occipital, 108 
inferior, 108 
superior, 108 
sincipital, 108 
treatment, 1 10 
varieties, 108 

Cephalohydrocelo, traumatic. 34 
Cerebellopontine recess, tumors, symp- 
toms, 228 

Cerebellum, diseases, diagnosis, 167 
tumors, symptoms, 227 
Cerebrospinal fever, infectious, 135 
diagnosis, 137 
surgical treatment, 137 
fluid. 105 

rhinorrhea, 124, 421 
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Cervical auricles, 280 
esophagostomy. 817 
esopliagutoiny, SIO 
mediastinotoniy. 816, 817 
l^rtion of csopluigus, resection, 817 
ribs, 295 
treatment, 297 
scoliosis, 285 
Chap(x}d lips, 631 
Chappeirs caret . 447 
0 |K‘rating table, 452 
Cheek, empliyscma, 635 
Cheever^s operafion on neck, 333 
Chest. StH* Thorajr. 

(^hloroma of cranial bones, 59 
Choketl disk a.s symptom of diseases of 
brain. 161 

in tumors of brain. 223 
Cholecystectomy, 1019 
Cholecysten terostomy . 1 028 
Kehr's mcthoil. 1029 
Mikulicz^s method, 1029 
Murphy ^s button, 1030 
Cholecystitis, non-calciilous, 1002 
acute phlegmonous, 1002 
chronic. 1&3 
subacute, 1002 
(^holecystostomy, 1016 
ideal, 1019 

( ’holedochenterostomy, 1 031 
Choledochostomy, 103 1 
Cholesteatoma of brain, 221 
Chondritis, laryngeal, 480 
Chondrodystrophia foetal is, 43 
Chondroina of nasopharynx, 445 
of nose, 419 
of ribs, 524 
of sternum, 524 
of thoracic wall, 524 
of tongue*. 084 
Chordic Willisii, 103 

Chvostek’s symptom in gastric tetany, 

* 959 

Chylothorax, 529 
treatment, 530 

Cicatricial stenosis of esophagus, 805. 
See also Stenoffis of esop/uigus, cicatri- 
cial. 

Cigarette drain, 715, 1011 
Circle, vicious, treatment, in gastro- 
enterostomy, 9(K) 

Circulation, cerebral, 151 
physiology, 153 
lymph, of brain, 152 
Circulus venosus, 565 
Circumscribed goiter, 356 
Cirrhosis of liver, 980 

atrophic vascular, 981 
hypertrophic, 980 
of stomach, 957 
Cirsoid aneurysm of scalp, 26 
treatment, 27 

Clamps, Crile^s, operations on neck, 329 
Rooson's, 889 
Cleft, hyomandibular, 277 
palate, 620 


Cleft palate, Brophy's operation, 623 
development, 620 
of tiH?th, 622 
ofXTation, 623 
after infancy, (i27 

after-treatment, 628 
hemorrhage, 629 
age, (522 

beyond infancy, 625 
position, 626 
earlier, 623 

suppuration threatening failure, 
629 

use of prolabium, (524 
(lefts, branchial, 614 
Closure of abdominal wounds, 717 
permanent, of jaws, (553 
CotTey’s operation for past roptosis, 838 
('olil abscess of abdominal wall, 728 
of tongue, (577 
Colloid canc(»r of breast, 591 
goiter, tlifVuse, 354 

tiiagnosis and symptoms, 3(58, 370 
metastatic, 390 
material of thyroid gland. 339 
Collum obstipum, 285 
(^omiuon bile-duct, cancer. 1007 
operations. 1027, 1028 
gall-ston(*s, 1000 
operation, 1023 
treatment, 1001 
opc‘rations, 1023 
stricture, operations, 1028 
Commotio cerc'bri, 183 
Compensationsstadium, 195 
Compression of brain, 182, 188 
first stage, 195 
fourth stage, 197 
physiologic c*lTects, 190 
|)rognosis, 197 
second stage, U15 
stages, 195 
symptoms, 193 
tnird stage, 196 
treatment, 197 
stenosis of esophagus, 812 
('oncussion of brain, 182, 183 
morbid anatomy, 184 
prognosis, 185 
symptoms, 185 
treatment, 18(5 
of chest, 514 
of larynx, 470 

(’ondyle, neck, of jaw, fracture, 653 
('onnective-tissue tumors of thyroid 
gland, 388 

CVmtractions, int rabuccal, (530 
(•ontrecoup in bursting fractures of 
skull, 69 

(’ontused wounds of scalp, 19 
Contusions of abdominal wall, 736, 737 
symptoms, 740 
treatment, 741 
of brain, 182, 186 
course, 187 
treatment, 188 
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Contusions of breast, 575 
of cranial bones, 00 
of larynx and trachea, 470 
of neck, 309 
of scalp, 19 
of thorax, 513 

rupture of diaphragm, 514 
of lung, 513 
treatment, 515 

Convolutions, postcentral, of brain, 
tumors, symptoms, 225 
Convulsions as symptom of diseases of 
brain, 102 

(V>oper, ligaments, 504 
Cornu Amrnonis, 158 
(.Woiia radiata, 157 

Corjiora (piadrigcmiina, diseases, diagno- 
sis, 107 

tumors, symptoms, 220 
(’orpus callosum, tumors, symptoms, 
220 

Corrosive esophagitis, 799 
Corset lobe*, 907 
Cortex, auditory, of brain, 158 
exeitomotor, of brain, 155 
olfactory, of brain, 158 
visual, of brain, 158 

(’ortical areas of brain concerned in 
speech, 159 
lemniscus, 157 

(’ostal cartilage's, tumors, 524 
Costoeliaphragmatic sinus, 512 
Courvoisier’s law in cancer of pancreas, 
10(>3 

Cranial bones, atre)phy, 42 
in fetal rickets, 43 
in rickets, 43 
senile, 42 
co»’cinoina, 58 
chloroma, 59 
contusions, 00 
diseases, 42 
disturbances, 42 
cue )st OSes, 54 
exostoses, 52 
hypertrophy. 44 
in acromegaly, 45 
in gigantism, 40 
in osteitis deformans, 47 
in osteomalacia, 47 
incised wounds, 01 
infectious processes, 47 
injuries, 00 
myeloma, 58 

osteog(*nesis imperfecta, 43 
osteoma, 52 
diagnosis, 54 
durum, 52 
eburnum, 52 
spongiosum, 52 
treatment, 55 
osteomyelitis, 47 
acute, 48 
chronic. 48 
suppurative, 48. 
treatment, 49 


Cranial bones, osteophytes, 53 
ostitis, 47 
parasitic cysts, 55 
|jcriost(;al inflammation, 47 
periostitis, 47 

processes accompanied by atrophy, 
42 

by hypertrophy, 44 
punctured wounds, 03 
sarcoma, 55 
treatment, 58 
syphilis, 49 
treatment, 51 
tuberculosis, 51 
tumors, 52 
symptoms, 229 
wounds, 60 

sinuses, thrombosis, 126. See also 
ThromhoHia of cranial sinuses. 
Craniocerebral topography, 167 
Cranio tabes, 43 
Craniotomy, osteoplastic, 261 
anesthetic, 262 
closure, 271 

control of hemorrhage from scalp, 
264 

draniage, 272 

general methods of preparation, 261 
intracranial procedures, 270 
osteoplastic flap, 265 
procedure, 267 
position on table, 262 
prc'paration of operative field, 263 
Cranium, 40. See also SkuU. 

Crawcour’s metal sound with spiral, 781 
Crile^s block dissection, 330 

clamp in operations on neck, 329 
pneumatic suit in operations on neck, 
329 

technic for operations on neck, 328 
Cross incisions m abdominal surgery. 708 
Crura cerebri, diseases, diagnosis, 167 
tumors, symptoms, 227 
Cryer^s spiral osteotome, 266 
Curet, Chappeirs, 447 
Cushing^s electrode, 271 

iiK'thotl of treatment in hydrocephalus 
internus sive ventriculorum, 123 
outrigger for cerebellar operations, 273 
tourniquet, 263 
Cut throat, 309 
t'ystaih'noma of breast, 568 
treatm(»nt, 570 
Cystectomy, 1019 
Cystic adenoma of breast, 58C 
disease of breast, 568 
treatment, 570 
duct, gall-stones, 999 
impacted, 999 
operation, 1019 
treatment, 1000 
gall-bladder, 998 
maatitis, chronic, 568 
treatment, 570 
tumors of brain, 221 
of peritoneum, 747 
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Cystoma of nasopharynx, 444 
of nose, 418 

Cysts of abdominal wall, hydatid, 731 
of brain, 221 
of breast, oSO 
carcinoma, ot)2 
dermoid. “>S2 
hydatid, oSIi 
in male, Oil 
simple, 580 
treatment, 581 
Warren’s ojH'ration, 581 
with intracyst ic papillomatous 
growths, 582 

of cranial boiM*s, parasitic. 55 
of jaws, 045 

multilocular. 045 
of laiynx, air-, congenital, 408 
of lips, 033 
of liver, hydatid, 075 
operations, 077 
Tliornton's operation. 078 
simple, 08il 
of lungs, hydatid. 5 15 
of neck, 317. .Stv also \eck, cysts. 
of no.se, 417 

of pancreas, 1054. See also Pancreas, 
cysts. 

of scalp, sebaceous, 35 
of spleen, 1070. 8ee also Spleen, 
cysts. 

of stomach, 053 
of thoracic wall, 524 
dermoid. 524 
hydatid, 524 
of tongue, 08.3 
dermoitl, ()83 
mucous, 083 
para.sitic. (i8.3 

of trach(‘a, air-, congenital, 408 
of umbilicus. 734 
of urachus, central, 733 
extraperitoneal. 733 
treatment, 734 
retroperitoneal, 700 
bloo<l, 701 
diagnosis, 702 
hydatid. 700 
thyroglo.ssal, 281 


Dahlgren forceps, 209 
Dalton's method of ascertaining po.sition 
and size of stomach, 831 
Dawbarn’s treatment of sarcoma of 
jaw, 050 

Decompression of brain, 233, 275 
Decortication of lung, Fowler's opera- 
tion, 552 

Deguise's operation, salivary fistula, 322 
Delljct's operation iov hydatid cysts of 
liver, 978 

Delorme's o|x;ration of decortication of 
lung, 552 

Depage's mdhod of gastrostomy in 
cancer of stomach, 941 


Dermoid cysts of bn^ast, 582 
of neck, branchial, 284 
of spleen, 1081 
of tongue, 083 
Dermoids of scal|), 35 
of thoracic wall, 524 
of umbilicus, 730 
Desmoids of abdominal wall, 730 
De.sijuamative t*xfoliative glossitis, 004 
Deviation of septum, 408. »See also 
Se pt n m , deri ati o n . 

Diaphragm, injuries, from wouinls of 
thorax. 518 

rupture, from contusions of thorax, 
514 

Dilatation of esophagus, 812 
of stomach, 945 
acute, 947 

postop(*rativ(‘. 950 
atonic, t)45 

gast roplicat ion. 940 

Moynihan’s method, 947 
treatments, 94ti 
Diphtheria. 477 

Diplococcus intrac(4lularis as cause of 
infectious c(*rebn)spinal fever. 135 
Disk, choked, as symptom of iliscases 
of brain. M>1 
in tumors of brain. 223 
Di.slocation of laryngc*al cartilages, 471 
of lower jaw, (>53 
forward. 053 
of spleen. 1073 
of tliyroid cartilage, 471 
principle, in tumors of brain, 239 
Dis.section, block, of n(*ck, 330 
Diverticula of c*sophagus, 812. S(‘f» also 

Psophayns, tU rcrttcula. 
l^iving goiter, 302 

Divulsion of stricture in hour-glass 
.stomach, 885 

Dorsal nuMliastiiiotomy. 818 
Doubh; hare-lip, operation, 018 
Dowd’s operation for epithelioma of 
lips, ()33 

Doyen’s burr, 2t)8 
circular saw, 207 
hand-saw, 205 

motor for cranial operations, 207 
Drain, cigarette, 715, 1011 
Mikulicz, 710 
stab-wound, 710 

Drainage; in alaloininal surgery, 714 
in osteoplastic craniotomy, 272 
Drainage-tube* feir empyema, Wilson's, 
532 

Dmssing in operations on gall-bladder 
ami bile-ducts, 1012 
of wounels in abdominal surgery, 
720 

Kilve*r foil, 721 

Ductus he»niithoracicus, 315 
lumbo thejracicus, 315 
Pcceiueteanus, 315 
Duoele;ne)cholcdochote)my, 1025 
Mcllurne;y's, 1025 
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Dura, cerebral, anatomic and physiologic 
coriKiderations, 101 
lieiiiatoina, 199 

Diiret’s optiraiion for gastroptosis, 838 
Dyspepsia, gsistric, 960 
atonic, 961 

DyHpc|)tic tongue, (>65 
ulcer of tongue, 673 

Dyspnea after ofKiration for hare-lip, 619 
Dyspneic goiter-heart, 368 


Ebstein's instrument for introducing 
laminaria tents, 783 

Echinococcus cysts of abdominal wall, 
731 

of breast, .'>8.3 
of liver, 975 
operations, 977 
Thornton’s oixTation, 978 
of lung, t54o 
of neck, 318 
of pancn»as, lOoo 
of spleen, 1081 
of tlioracic wall, o24 
retroperitoneal, 760 
Ech’s fistula, 982 
Eczema of nipple, 571 
Edema of larynx, 479 
inflammatoiy, 479 
non-inflammatory, 479 
tn»atment, 480 

Electric illumination of stomach, 832 
Electrode, (’ushing’s, 271 
lOlectrolysis of esophagus, 815 
h)lectroniagnet, llenl(*’s, 807 
Elephantiasis cavernosa of scalp, 28 
nervorum of scalp, 30 
treatment, 31 

neuromatosa congenita of neck, 307 
Elliot’s position, lOOt) 

Emaciation as symptom of tliseases of 
brain, 162 

Embolism, air, from wounds of internal 
jugular vein, 312 
ccTcbral, 218 

Embryology of branchial cysts of neck, 
277 

of neck, 277 

of thyroglossal duct, 280 
Embryonal cysts of neck, 277 
ICmbryonic nucleus, 281 
Emphysema, mediastinal, 546 
of cheek, 635 
of nose after fracture, 421 
Empyema of antrum of Highmore, 423, 
647 

symptoms, 424 
transillumination, 425 
treatment, 425 
of chest, 530 

drainage-tube, 532 
Estlander’s operation, 536 
Lloytl’s o|H'ration, 536 
Schede’s operation, 536 
treatment, 532 

VOL. HI — 70 


Empyema of chest, tuberculous, treat- 
ment, 536 

Encephalitis, acute, 173 
Encephalocele, 108 
Encephalocystocele, 109 
Encephalocystomeningoccle, 109 
Enchondroma of breast in male, 611 
of jaw, 646 

Enucleation in tumors of brain, 240 
Endolaryngcal oixirations, 498 
Endothelioma of brain, 221 
of pleura, 537 
of thyroid gland, 389 
Enostoscs of cranial bones, 54 
Entero-anastomosis of jejunal loop in 
gastro-enterostomy, 896 
Entcroteratoma of umbilicus, 734 
Enucleation in goiter, 374, 376 
Ependyma, cerebral, 101 

anatomic and pliysiologic considera- 
tions, 105 

Ependymitis, cerebral, 133, 142 

tumors of brain and, differentiation, 

229 

Epigastric hernia, 737 
Epiglottis, bifid, 468 
Epilepsy, 244 
aphasic tyjx', 246 
cerebellar type, 246 
diagnosis, 247 
etiology, 244 
focal, 244 
grand mal, 246 
uliopathic, 244 
Jacksonian, 244 

and tumor of brain, differentiation, 

230 

Jonnesco’s operation, 251 
Kocher’s operation, 251 
morbid anatomy, 244 
petit mal, 246 
prognosis, 247 
psychic type, 246 
symptoms, 246 
treatment, 247 
surgical, 248 
Epistaxis, 412 
local, 412 
systemic, 412 

Epithelial cancer of thyroid gland, 
cancroid squamous, 390 
goiter, alveolar, 391 

glycogen containing, 391 
growths of umbilicus, 736 
odontoma, 647 
tumors of thyroid gland, 389 
Epithelioma of gum, 643 
of jaw’s, 651 
of lips, 631 

Dowd’s operation, 633 
treatment, 632 
of palate, 636 
of scalj), 39 
of tonsils, 456 
treatment, 457 
Epulis, 642 
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Erb's symptom in gastric tetany, 950 
Erj'sipelas of scalp, 23 
treatment, 24 

Erythema migrans of tongue, (i64 
Esophageal instruments, 797 
sound, method of introducing, 784~78(> 
tube, Symond’s, 784 
Esophagismus, 801 
Esophagitis, 799 
acute, 799 

eatarrlial. acute, 799 
chronic. 800 
corrosive, 799 
phlegmonous, SOO 
toxic, 799 

Esophagosco|)e with guide, 788 
Esophagoscopic picture in normal 
esophagus, 790 
Esophagoscopy, 787 

esophagoscopic picture in normal 
esophagus. 790 
position of pati<*nt. 788 
preparation of patient, 788 
von Mikulicz’s set of instruments, 7.S7 1 
Esophagostomy. cervical, 817 
Esophagotomy. cervical. 8l(i 

combined external and internal, 810, 
817 

external. SIO 
int(*rnal, 81o 

thoracic, posterior, 818 | 

Esophagu.s, anatomy and f>liysiology, 780 ! 
carcinoma, as cause of stenosis, 809 
treatment, 81 1 
with sounds, 81 1 
cardial portion, resection, 819 
cauterization, 81o 
cervical portion, resection, 817 
dilatations, 812 
diverticula, 812 
extirpation, 820 

Girard ’s met hod of in vaginating, 820 
pressure, 813 
traction. 813 
treatment, 81.5 
elect roly.sis, 81.5 
evulsion, 819 

examination, methods, 780 
with sound, 780 
contra-indications, 78.5 
for therapeutic purposes, 787 
technic, 784 
fissures, 800 
foreign bodies, 793 

complications, 798 
diagnosis, 795 
treatment, 79G 

bloodless metliods, 796 
opCTativc, 798 
hemorrlmge, 793 
impermeable, gastrostomy, 817 
gastrotomy, 817 

in&mmation,' 799. See also Esopha- 
gitis. 

injuries, 792 

malformations, congenital, 791 


Esophagus, motor disturbances, 801 
operations, 815 

in Sauerbruch chamber, 820 
perforatitm, 793 
plastic operation, 820 
pressure, method of determining, 790 
radiograi)hy, 791 

resection, in Sauerbruch chamber, 
821 

in thoracic segment, 818 
rupture, 792 

sarcoma, as cause of stenosis, 809 
spasm, idiopathic, 801 
stenosis, 804. See also Stenosis of 
esophagus. 

stricture, 804. See* also Stenosis of 
esophagus. 
surgery, 780 

tumors, as cause of stenosis. 808 
b(*nign. as cause of stenosis, SOS 
malignant, as cau,se of st(*no,sis, 
SOO 

ulceration, SOO 

von Hacker’s method of (*xploring, 
783 

wounds, 792 

Estland(‘r’s operation of thoracoplasty, 
553 

in empy(‘!na, .5.36 
Ethmoid cells, anatomy, 401 
sinu.ses, diseases, 42S 
Ethmoidal bulla, 401 
Ethmoiditis, purulent, 428 
treatment, 429 
Eu.stachian promontory, 440 
I’hacuation and drainage in pancreatic 
cysts, 1(M)0 

Evulsion of esophagus, 819 
Excision in goiter, 374, 376 
in ulcer of stomach, 857 
of .stc*rnomastoid for wry-neck, 2S9 
of umt>ilicus, 709 
Excitomotor ct>rtex of. brain, 155 
Exenteration in goiter, 375, .377 
Exophthalmic goiter, 342, 344. See also 
Grat7es* disease. 

Exophthalmos, pulsating, arterio»'enous 
aneury.srn with, 132 
Exosto.ses, dental, 64.5 
of cranial bones, .52 
Expansion fractures of skull, 64, 65 
Exploratory incision in (liagnosis of 
gastric disease's, 835 
laparotomy, 72.5 

Mxtirpation of diverticula of esophagus, 
820 

of pancreatic cysts, 1060 
of stcjrnomastoid for wry-neck, 289 
Extracerebellar tumors, symptoms, 228 
Extraction of teeth, 640 
hemorrhage, 641 
Extradural cephalhematoma, 93 

hemorrhage, 199. See also Hemor- 
rhage, extradural. 

Extraperitoneal cysts of urachus, 733 
Exulceratio simplex, 849 
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Face, burns, deformities after, 630 
frog-, 419 

Facial neuralgia, 652 
Fat necrosis in diagnosis of diseases of 
pancr(!as, 1039 

Faucial tonsils, anatomy, 440 
Feces. Secj Stools. 

Fetal rickets, atrophy of cranial bones 
in, 43 

Fibro-adenoma of breast, 577 
in male, 611 

Fibroma mollusciim of abdominal wail, 
729 

of n(?ck, 307 
of thoracic wall, 523 
of abdominal wall, 730 
of brain, 221 
of larynx, 490 
of nasopi larynx, 443 
of nose, 418 
of thoracic; wall, 523 
of tongue, ()84 
of tonsils, 455 

Fibroinyxonia of abdominal wall, 731 
Fibromyxosarcoma of abdominal wall, 
731 

Fibroneuroma of thoracic wall, 523 
Fibrosarcoma of brain, 221 
of thyroid gland, 389 
Fibrous goiter, diffuse, 355 

diffuse, iliagnosis and symptoms, 
369 

growths of scalp, 36 
tumor of jaw, 645 
Fifth nerve, neuralgia, 652 
Figure-of-eight silkworm-gut suture, 719 
Finney\s method of pyloroplasty, 909 
(jould’s modification, 913 
Fissura ealcarina, 158 
centralis, 155 
Fissure in tongue, (561) 
median, of sternum, 512 
of esophagus, 800 

parieto-occipital, extracranial deter- 
mination, 171 
Rolandic, 155 

diseasi's, diagnosis, 164 
Sylvius’, extracranial determination, 
169 

Fissured ulcer of tongue, 677 
Fistula, biliary, after operations on 
gall-bladder and biliary ducts, treat- 
ment, 1032 

intestinal, internal, after operations 
on gall-bladder and biliary ducts, 
treatment, 1031 
milk, 575 

mucous, after operations on gall- 
bladder and biliary ducts, treat- 
ment, 1032 

of gall-bladder from gall-stones, 1003 
of neck, 277 
branchial, 277 
Hochenegg’s sign, 281 
symptoms and diagnosis, 281 
treatment, 282 


Fistula of neck, median, 283 
of umbilicus, 734 
of urachus, 733 
treatment, 734 
salivary, parotid, 322 

Deguise’s operation, 322 
spontaneous, after operations on gall- 
bladder and biliary ducts, treat- 
incmt, 1032 
thyroglossal, 281 

Fitz’s rule in acute pancreatitis, 1049 
Flucjrescent media for transillumination 
of stomach, 832 
Focal epilei)sy, 244 
Follicles of thyroid gland, 339 
Follicular goiter, diffuse, diagnosis and 
symptoms, 368 
odontoma, 646 
tonsillitis, 449 
Forceps, Dahlgren, 269 
Guisez’s, 468, 469 
Kerrison’s, 426 
Fore-gut, 966 

Foreign bodies in abdomen, 752 
in air-passages. 472 
treat incmt, 474 
in antrum of Highmore, 427 
in breast, 575 

in esophagus, 793. See also Esopha- 
gus, foreign bodies. 
in frontal sinus, 439 
in nasopharynx, 458 
in nose, 413 
in stomach, 846 
in tongue, 657 
Fossa of Rosenmiillor, 440 

pituitary'’, nu'thod of approach, 275 
supratonsillar, 440 

Fowler’s operation of decortication of 
lung, 552 

position in peritonitis, 706, 777 
Fractures, gunshot, of skull, 75. See 
also Gunshot fractures of skull. 
of larynx, 470 

of neck of condyle of jaw, 653 
of nose, 404, 420 

emphysema after, 421 
of ribs, 515 
of skull, 64 

acconling to form, 72 
to situation. 81 
beniling, 64, 66 
bursting, 64, 68 
bursting, cont recoup, 69 
distant effects, 68 
by diastasis. 64. 73 
clinical varieties, 71 
closed, 64, 71 
comminuted, 64, 73 
compound, 64, 71 
ilepressed, 64, 74 
central, 74 
peripheral, 74 
expansion, 64, 65 

explosive effects of hydrodynamic 
force, 71 
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Fractures of skull, fissureil, 04. 72 
fragmented, 04, 74 
gunshot, 75. See also Gunshot 
fractures of skull, 
linear, 04, 72 
mechanism, 05 
of base, 05, 81 
complications, 84 
diagnosis, 83 
mortality, 82 
occurrence, 81 
process of lioaling, 85 
prognosis, 82 
treatment, SO 
of vault, 05, 81 
complications, 84 
diagnosis, 83 
mortality, 82 
occurrence, 81 
process of liealing, 85 
prognosis, 82 
treatment, 80 
open, 04, 71 
perforating, 64, 75 
]^nd, 74 
simple, 04, 71 
terminology, 64 
with loss of substance, 64, 75 
of sternum, 515 
of trachea, 470 
|X)nd, 74 
prize-fighter’s, 81 
Fraenkel’s mirror, 403 
tongue depressor, 403 
Franck’s operation in gastric cancer, 
Kob-son’s mollification, 938 
FreiT’s knives, 409 
spatula, 410 

Frenuni of tongue, ulcer, 676 
Frog-face, 419 

Frontal lobe of brain, tumors, symptoms, 
226 

diseases, diagnosis, 164 
opiTations, technic, 275 
sinus, anatomy, 401 

confined suppuration, 433 
Jansen’s operation, 435 
Killian’s operation, 436 
Ogston-Luc operation, 435 
treatment, 434 
diseases, 433 
foreign Ijodies, 439 
tumors, 439 
Frontopetal brain, 151 
P'unctional diseases of stomach, 960 
Fungus cerebri, 241 
Furrows in tongue, 006 
Furuncle of scalp, 24 


Oao, Smith’s, modified, 627 
Galactocele of breast, 571 
in male, 011 
Galea aponeurotica, 17 
Gall-bladder, adhesions and bands, from 
gall-stones, 1004 


I Gall-bladder, anomalies, 991 
I carcinoma, 1005, 1000 
treatment, 1007 
cystic, 998 

elevator, Lilienthal, 1008 
fistula, from gall-stones, 1003 
injuries, 994 
malformations, 991 
operations, UM)S 

complications and secondary con- 
ditions, treatment, 1031 
dressings, 1012 
incision, 1013 
Bevan’s, 1014 

Robson’s modification, 1014 
Kocher’s, 1014 

post-operative complications and 
secondary conditions, treatment, 
1032 

preparation of j)atient, 1012 
table, instruments, operative 
material, 1009 
pelvis, 989 

gall-stones impacted, 997 
o]>eration, 1019 
treatment, 999 

perforation, acute, from gall-stones, 
1003 

after operations on gall-bladder 
and biliary ducts, treatment, 1031 
sarcoma, 1007 
surgery, 987 
tumors, 1005 
Gall-stones, 994 

acute perforation of gall-bladder from, 
1003 

adhesions and bands from, 1004 
ball valve, 1001 
cholecystectomy, 1019 
cholecyst ostomy, 1010 
ideal, 1019 
complications, 997 

and secondary conditions from, 1003 
fistula of gall-bladder from, 1003 
impacted in pelvis of gall-bladder, 
997 

operation, 1019 
treatment, 999 
in common bile-cluct, 1000 
operation, 1023 
treatment, 1001 
in cystic duct, 999 
impacted, 999 
o|)eration, 1019 
treatment, 1000 
in hepatic ducts, 1001 
operation, 1020 
involvement of pancreas, 1004 
simple, 996 
gastralgia, 997 
operations, 997 

stricture of biliary ducts from, 1004 
symptoms, 990 

Ganglioma, retroperitoneal, 700 
Ganglion, basal, diseases, diagnosis, 167 
tumors, symptoms, 226 
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Gangrene of lung, 539 
treatment, 540 
of Hcalp, 24 
of tongue, 6G2 
Gangrenous stomatitis, 634 
Gasserian ganglion. See Vol. V. 
Gastralgia in gall-stone disease, 997 
Gastrectomy, cornplc^te, in cancer of 
stornacn, 933 
in cancer of stomach, 929 
results, 936 

partial, for hour-glass stomach, 884 . 
(if body of stcitnach, in cancer of 
stomach, 933 

of pyloric end of stomach, Billroth’s 
method, 932 

immediate suture of cut ends, 
930 

in cancer, 929 
Kocher’s m(?thod, 932 
Morrison’s method, 931 
Gastritd interstitielle suppurative, 953 
Gastritis, phI(?gmonous, 953 
treatment, 954 
submucous, 953 
suppurative, 953 
Gast roduod(‘nostomy, 906 
Jaboulay’s method, 906 
Kocher’s method, 906 
Kumm(41’s m(*thod, 907 
Gast ro-en( erostomy, 888 
adhesions subsecpient, 90^3 
after-results, 905 

chemicopathologic evidence, 906 
ant(*rior, 896 
cluist complications, 903 
complications, 899 
d(^atn from asthenia after, 905 
entero-anastomosis of j(,*junal loop, 896 
hemorrhage after, 905 
in heniat('mt»sis, 874 
in hour-glass stomach, 884 
in perforating gastric ulcer, 865 
in ulcer of stomach, 856 
statistics, 858 
indications, 898 
int(*rnal hernia after, 904 
jK'ptic ulcer of jc'junuiu after, 901 
treatment, 902 

perforation at point of anastomosis, 
903 

preparation of patient, 888 
regurgitant vomiting after, 899 
Robson’s method, 889 
Roux’s method, 897 
subsecpient contraction of anastomo- 
tic opening, 901 
treatment of vicious circle, 900 
Gastro-c'sophagostomy, 944 
Gastmgastrostomy in hour-glass stom- 
ach, 88.3 

Gastrojejunostomy in hour-glass 
stomach, 884 

Gastroplasty in hour-glass stoniach, 881 
Kammerer’s modification, in hour- 
glass stomach, 882 


Gastropli cation in atonic dilatation of 
stomach, 946 
Moynihaii’s method, 947 
Gastroptosis, 835 

Beyea’s operation, 838 

Bier’s modification, 840 
Coffey’s operation, 838 
Duret’s operation, 838 
treatment, 838 

Gastrosplenic omentum, 1068 
Gastrostomy in cancer of stomach, 937 
Depage’s method, 941 
indications, 937 
Kader’s method, 940 
Robson’s modification of Ssabana- 
jew-Franck operation, 938 
Senn’s method, 939 
Witzel’s method, 939 
Gastrosuccorrhea, 949 
Gastrotoiny, 845 

for impermeable esophagus, 817 
Gauze, iodoform, in abdominal surgery, 
717 

packing in abdominal surgery, 717 
Geograpliical tongue, 665 
German base-line, 169 
Gigantism, hypertrophy of cranial bones 
in, 46 

Gigli wire saw, 270 
Gingivitis, 641 

Girard’s method of invaginating diver- 
ticulum of esophagus, 820 
Glanders of stomach, 9.56 
Glandulae parathyroidese, 336, 340 
thyroidea? aberrantes, 336, 340 
Glioma of brain, 221 
Gliosarcoma of brain, 221 
Glisson’s capsule, 968 
Glossodynia exfoliativa, 666 
Glossitis, acute parenchymatous, 660 
treatment, 661 
superficial, 659 
chronic superficial, 664 
desquamative exfoliative, 664 
mercurial, 661 
subacute superficial, 664 
Glossodynia exfoliativa, 666 
Glottis, congenital stenosis, 468 
Gluck’s deglutition tube, 510 
laryngectomy, 507 
phonatiem appar tus, 509, 51 1 
Glycogen containing epitlulial goiter, 391 
Glycosuria, alimentaiy, in diagnosis of 
pancreatic disease, 1042 
in diagnosis of pancreatic disease, 1041 
Goiter, 3.53 
aberrant, 396 
treatment, 397 
adenomatous, 353 

diagnosis and symptoms, 368, 370 
recurrent, 355 

diagnosis and symptoms, 369 
colloid, metastatic, 390 
combined operations in, 374, 376 
course, 372 

developing in pyramidal process, 364 
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Goiter, diagnosis, 3G4, 3C8 
diffuse, 353 
colloiil. 354 

diagnosis and symptoms, 308, 370 
conversion, into nodular goiter, 357 
fibrous, 3.55 

diagnosis and symptoms, 309 
follicular, diagnosis and symptoms, 
3r>8 

position. 357 

relation to surrounding structures, 
357 

vascular. 355 

diagnosis and symptoms, 309 
disturbances of sympatlictic nerve, 307 
iliving, 302 
enucleation, 374, 370 
epithelial, alveolar, 391 
glycogen containing, 391 
etiology, 371 
excision, 374, 370 
exenteration, 375, 377 
exophthalmic, 342, 344. See also 
Graves^ disease, 
frequency, 371 

hemorrhagic, diagnosis and svmptoins, 
370 

hyjx^rtrophic follicular, 353 
incidence, 371 
incision, 374, 375 

inflammation, 380. See also Strumi- 
tis, 

injuries, 398 

recurrent laryngeal nerve in, 300 
intrathoracic. 302 

ligation of arteries of thyroid glaml, 
375, 377 
lingual, 684 
malignant, 388 

clinical symptoms, 392 
combinations of various forms, 391 
course, 394 
diagnosis, 393 
patnolojfy, 388 
prognosis, 394 
symptoms, 393 
treatment, 394 
me<lian, 361, 364 
nodular, 356 

conversion of diffuse goiter into, 357 
diagnosis and symptoms, 369 
multiple, 357 
position, 3.58 

relation to surroumling structures, 
358 

pain, 368 

parenchymatous, 353 

diagnosis and symptoms, 368, 370 
prmdulous, 359 
plongeant, 362 
plunging, 362 
position, 357 
profound, 362 
prognosis, 372 
proliferating, 390 
prophylaxis, 373 


Goiter, recurrence after operative treat- 
mtmt, 378 

relation to surrounding structures, 
357 

resection, 374, 370 
symptoms, 365, 368 

caused by impairment of circulation, 
307 

by injury of nerves, 366 
by pressure on esophagus, 368 
functional, 366 
mechanical, 360 
pliysical, 366 
referable to heart, 367 
tracheal stridor, 36(> 
treatment, 173 
operative, 373, 374 
compli *ations, 377 
contra-indicat ions, 373 
recurrence after, 378 
S(‘qiiels, 377 
technic, 375 
tuberculosis, .388 
Goiter-heart, 367 

caused by pressure on blood-vessels, 
3(‘)8 

dsypneic, 368 
thyreotoxic, 368 

Gottstein’s model for esophagoscopy and 
bronchoscopy, 790 • 

permanent cannula, 783 
Gould’s modification of Finney’s opera- 
tion for pyloroplasty, 913 
Gran<l inal, 24() 

Granulations, Paccliionian, 103 
Granuloma, infective, of stomach, 955 
of umbilicus, 735 
Graves’ disi^ase, 342 344 
acute, 347 
chronic, 347 
course, 347, 348 
etiology, 344 
pathology, 348 
.symptoms, 345 
treatment, 350 
surgical, 351 

Green’s method of pneiimectomy, 555 
Gridiron incision, 707 
Griinwald’s sinus set, 432 
Guisez’s hooks and force])s, 468, 409 
tube spatula, 463 
Gum-boil, 638, )43 
Gumma of inesemtery, 760 
of tonsils, 4.55 
of umbilicus, 736 

Gummatous meningitis, tumors of brain 
and, differentiation, 229 
osteomyelitis of ribs, 522 
Gums, diseases, 636 
epithelioma, 643 
lm)ertropliy, 643 
inflaniination, 641 
myeloid sarcoma, 643 
nuivus, 642 
tumors, 642 

Gunshot fractures of skull, 75 
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Gunshot fractures of skull, complica- 
iions, 79, 80 
immediate, 79 
intermediate, 79 
late, 79 
treatment, 80 
wpunds of abdomen, 742 
of tliorax, .'517 
of tongue, 0.59 

Gussenbauer's treatment of pancreatic 
cysts, 1000 

Gustatory area of brain, 1.59 
Gy necomast i a ,010 
Gyrus angularis, 1.59 

centralis anterior, 155, 157 
])osterior, 157 
fornieatus, 157 
frontalis inferior, 1.59 
inedius, 157, 159 
hippocampus, 1.57 
precentral, tumors, symptoms, 225 
temporalis superior, 158, 159 
Gyrus, uncinate, 158, 100 


HACKEU^s method of exploring gullet, 
78;i 

of introducing catgut bougies, 780 
treatment of cicatricial esophageal 
stricture, 807 
Hairy tongue, 072 

Halsted’s operation for cancer of breast, 
()05 

Hare-lip, 010 

double, operation, 018 
median. 021 

Mirault’s operation, 017 
operation, tilti 

dyspnea after, 019 
failure of union, 019 
for not died lip, 019 
to impro^’e nostril, 018 
Hartmanirs canal. 989 
Heat! mirror, 402 
surgery, 17 

Headache as symptom of diseases of 
brain, 100 

in tumors of brain, 223 
Heart, goiter-, 307. Sec also Goiter- 
heart. 

injuries, 515 

Heinecke-Mikulicz method of pyloro- 
plasty, 908 

Hemangioma cavernosum of scalp, 28 
of thoracic wall, .524 
simplex of scalp, 27 
Ilematemesis, 870 
acute, 871 

fulminating, 872 

associated witli ulcer of stomach, 872 
gastro-ent erostomy, 874 
recurrent, 872 
treatment, 872 
conclusions, 873 
direct operation, 874 
surgical, 874 


Hematoma of dura mater, 199 
of scalp, 19 
.subaponeurotic, 19 
Hemifacial atrophy, 42 
Hemiglossitis, acute, 062 
Hernilaryi^ectomy, 506 
Hemophilia, 412 

Hemorrhage after abdominal surgery, 
724 

after extraction of teeth, 041 
after gastro-enterostomy, 905 
extradural, 199 
diagnosis, 205 
etiology, 199 
form, 202 
free interval, 203 
prognosis, 205 
seat, 200 
symptoms, 203 
focal, 203 
treatment, 205 

from scalp, control, in osteoplastic 
craniotomy, 264 
in abdominal surgery, 712 
into mediastinum, 540 
intracerebral, 210 
diagnosis, 214 
etiology, 210 
pathology, 212 
prognosis and course, 214 
8ymi)toins, 213 
treatment, 214 
intracranial, 199 
in newborn, 96 
symptoms, 99 
treatment, 99 
of brain, 199 
of esophagus, 793 
of neck, secondarj’’, 312 
of pancreas in diagnosis of diseases of 
pancrcjis, 1038 

of stomach, 870. See also Hemat^ 
emesis. 

subarachnoid, 209 
subdural, 207 
treatment, 207 

Hemorrhagic cysts of neck, 319 
of pancreas, 1055 
of spleen, 1079 

goiter, diagnosis and symptoms, 370 
pancreatitis, acute, 1047 
Hemostat, Mikulicz-Stoerk, 454 
Hemothorax, .529 
Ihmle’s electromagnet, 807 
Hepatic ducts, gall-stones, 1001 
operation, 1026 
Ilepatoptosis, 970 

Hernia after operations on gall-bladder 
and biliary ducts, treatment, 1033 
cerebri, 241 

in acute lesions, 242 
in tumor of brain, 241 
epigastric, 737 

internal, after gastro-enterostomy, 904 
of lung in cervical region, 513 
of stomach, 842 
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ller()es labialis. 631 
of tongue, (5(Ki 

Herpetic ulcer of tongue, 674 
Hiatus semilunaris, 401 
Highmore, antrum, anatomy, 401 

dis(>ast's, 423. See also Antrum of 
Highmore. 

Hind-gut. 966 
Hirnerschutterung. 1 S3 
Hochenegg’s sign in branchial 6stula of 
neck, 281 

Hodgkin s disease. 320. Too 
Hoffmann’s symptom in gastric tetany, 
959 

Hohestadium des manifesten Hirn- 
druckes, 196 
Holzphlegmone. 297 
Horns of umbilicus. 736 
Horny elevations on lips. 634 
Hour-glass stomach. 877 

diagnosis, differential. 879 
ilivulsion of stricture. SSo 
etiology. S77 
gastro-enterostomy. 884 
gast rogast rostomy . 88.3 
gastrojejunostomy, 884 
gastroplasty, 881 

Kammer’s 'modiffcation of gastro- 
plasty. 882 

partial gastrectomy, 884 
symptoms, 878 
treatment, 880 
statistics, 885 
Hurd’s speculum, 410 
Hydatid. See Echinococcus. 

Hy( Irencephalocele, 1 08 
Hydrocele of neck, 318 
Hydrocephalus, 111 
externus, 1 1 1 
interniis, acquired, 112 
treatment, 1 14 
sive ventriculorum, 118 

Cushing’s method of treat- 
ment, 123 
diagnosis, 122 
etioIog\% 118 
morbid anatomy, 118 
symptoms anri course, 120 
treatment, 122 
ventricular puncture, 11.5 
Hydrothorax, .528 
Hygroma, congenital, of neck, 284 
Hyomandibular cleft, 277 
Hyperchlorhydria, 960 
Hyperesthesia of scalp, 29 
Hyperkeratosis linguae, 672 
Hyijerostosis cranii, 45 
of jaw, 644 

Hypertrophic cirrhosis of liver, 980 
follicular goiter, 3.53 
stenosis of pylorus, congenital, 840 
treatment, 841 
subglottic laryngitis, 486 
treatment, 487 
tonsillitis, 4.50 
in adults, treatment, 4.54 


Hypertrophic tonsillitis in children, treat- 
ment, 451 
treatment, 451 

Hypertrophy of breast, 566. See also 
lirenst. hgiwrtrophy. 
of cranial bones, 44 
in acromegaly, 45 
in gigantism, 47 
in osteitis deformans, 47 
in osteomalacia, 47 
of gum. 643 
of lips, 634 
of spleen, 1085 

of tongue. 68 1 . Sec* also M mroffloanin. 
of uv\ila, 636 

Hypoglossal nerve, wounds, in injuries of 
nc*ck, 313 


Ic'HTHYosis of tongue. 6()7 
Ideal cholc'cyst ostomy, 1019 
Ileus aftc*r alHlominai surgery, 724 
Ilio-psoas muscle, tumors, 7().5 
Imbc'cility after cranial injuri(*s. 2.55 
Impaling wounds of abdoinc'n, 743 
Impermeable (*sophagus, gastrostomy, 
817 

gastrotomy. 817 
Incisc»d wound of scalp, 20 
of skull, 61 
Index, c>psonic, 639 
Infection in pro peri ton(*al space, 727 
of sc*alp, 22 

.sc'condary to visceral inflammation or 
malignant tumors. 728 
Inff*ctious cerebrospinal fc‘ver, 135 
diagnosis, 137 
surgical treatmc'iit. 137 
processes of cranial bones, 47 
Infective sinus thrombosis of cranium, 
127 

Inflammation of accc*ssory sinuses, acute, 
422 

of brain. 173 

of cerc»bral envc»lop(»s, 133 
c*pc»ndyma, 1.33 

of (‘sophagus, 799. S(*e also Esopha- 
gitis. 

of goitc*r, 380. Sc*e also Strumitis. 
of gums, 641 
of larynx, chronic, 48.5 
of lingual tejnsil, 680 
of lips, 630 
of meciiastinurn, .547 
of nipple, 570 
of palate, 635 
of parotid gland, .323 
of retroperitoii(*al space, 754 
treatmemt, 7.55 

of thyroid gland, 378. See also 
Thiproiditis. 
of umbilicus, 735 
f)eriost(?al, of cranial bones^ 47 
pulmonary, after abdominal opc^ra- 
tions, 724 

viscc»ral, infections secondary to, 728 
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Inflammatory diHcases of larynx and 
trachea, 470 
edema of larynx, 479 
macro||;loK.sia, 081 

Insanity after cranial injuries, 255 
treatment, 250 
traumatic, primary, 253 
s(‘eoiidary, 254 

Insomnia as symptom of diseases of 
hrain, 102 

Intestinal adhesions after operations 
on j^all-bladder and biliary ducts, 
1032 

flstula after operations on f;all-blad- 
der and biliary ducts, treatment, 
1031 

Intrabuccal contractions, 030 
Intracanalicular myxoma of breast, 578 
treat m(‘nt, 579 

Intracerebellar tumors, symptoms, 227 
Intracerebral hemorrhaj^es, 210. See 
also Ifenmrrhaye, intracerehral. 
Intracranial hemorrhage, 199 
in newborn, 90 
symptoms, 99 
treatment, 99 
operations, technic, 259 
tension, g(*neral increase, 189 
local increase, 188 
Intrathoracic goiter, 302 
Intubation of larynx, 499 
InvertiMl nipple, 570 
Involution, abnormal, of breast, 568 
treatment, 570 

Iodoform gauze in abdominal surgery, 
717 

lodothyrin, Hauinann’s, 340 
Irritable breast, 572 
Islands of Langerhans, 1037 
Isthmus of thyroid gland, 336 


JABo^LAY^s method of gastroduoden- 
ostomy, 900 

Jacksonian epilepsy, 244 

ainl tumor of brain, differentiation, 
230 

Jansen operation for confined sup- 
puration of frontal sinus, 435 
Jaundice in cancer of stomach, 921 
surgical significance, 992 
Jaw, actinomycosis, 644 
ankylosis, 653 
arthritis, 653 
carcinoma, 648 
closure, permanent, 653 
cysts, 645 

multiloeular, 645 
deformities, 643 
diseases, 643 
dislocation, 653 
forward, 653 
enchondroma, 646 
epithelioma, 651 
fracture of neck of condyle, 653 
hyperostosis, 644 


Jaw, injuries, 651 
lumpy, 644 
necrosis, 644 
osteomyelitis, 643 
osteosarcoma, 649 
perichondroma, 646 
periostitis, 643 
sarcoma, 648 

Dawbarn^s treatment, 650 
ossifying, 643, 649 
peripheral, 648 
treatment, 649 
treatment, 649 
surgery, 614 
tumors, 645 

cartilaginous, 646 
fibrous, 645 
wounds, 651 

Jejunal loop, entero-anastomosis, in 
gastro-enterostorny, 896 
Jejunostoniy in cancer of stomach, 942 
Maytirs method, 943 
methods, 943 

modification of Witzers method, 
943 

Robson^s method, 943 
Jejunum, peptic ulcer, after gastro- 
enterostomy, 901 
treatment, 902 

Jonneseo's operation for epilepsy, 251 
Jugular vein, internal, wounds, 310 
air embolism from, 312 


Kader^s method of gastrostomy in 
cancer of stomach, 940 
Kahlcr^s disease, 58 

Kammerer^s modification of gastro- 
plasty for hour-glass stomach, 882 
Keen's resection of posterior nerves for 
wry-neck, 290 

Kehr's method of clmlecystenterostomy, 
1029 

Keloids of scalp, 37 
of tongue, 684 
Kerrison^s forceps, 426 
Kidney, incision for operation, 707 
Killian’s bronchoscope, 464 
operation for confined suppuration of 
frontal sinus, 436 
Kirstein's lamp, 463 
Knife, Ballenger’s, 411 
Knives, Freer’s, 409 

Kocher’s incision for operations on gall- 
bladder and biliary ducts, 1014 
instruments for goiter oj^eration, 376, 
377 

method of gastroduodenostomy, 906 
operation for cancer of tongue, 698 
for epilepsy, 251 
screen, 375 

Konig and Miillcr’s method of closing 
cranial defects, 258 
Kouwer’s method of splenoix?xy, 1092 
KUmmcll’s method of gastroduoden- 
ostomy, 907 
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Laceration of scalp, 21 
Lactation mastitis, 573 
Lacume laterales, 103 
l^ihinun^sstailiuin, 197 
Lamp, Kirstein^s, 4ti3 
Langt^rhans, islaiuls. 1037 
Laparotomy, exploratory, 725 
LapiKmelepliantiasis. 30 
Laryngeal chonilritis, 480 
diphtheria, 477 

nerve, recurrent, injuries, in goiter, 366 
perichondritis, 4S0 
web, 4(>8 

Laryngectomy, Gluck’s, 507 
partial, 506 
total. 506 

artificial larynx after, 509 
Laryngitis, catarrhal, 476 
hypertrophic subglottic. 486 
pseudomembranous, 477 
treatment. 478 
traumatic. 477 

Larj’ngopharynx. anatomy, 440 
Laryngoscopic mirror, 462 
Laryngotomy. median, 505 
La ryngo- 1 rachco t omy , 505 
Larynx, actinomycosis, 485 
aeroceles. 4(58 
anatomy. 4(50 
artificial. 509 
burns, 469 
carcinoma, 492 
treatment, 496 
cartilages, dislocations, 471 
concussion. 470 
congenital air-cysts, 468 
malformations, 4(58 
contusions, 470 
edema. 479 

inflammatorj\ 479 
non-inflammatory, 479 
treatment, 480 
■ fractures, 470 
fibroma, 490 
foreign i>odies, 472 
treatment, 474 
inflammation, chronic, 485 
inflammatory diseases, 476 
injuries, 469 
intubation, 499 
leprosy, 485 
lupus," 

methods of examination, 462 
mucous membrane, scarification, 499 
new growths, 489 
o|K?rations, 498 
external, 501 
papilloma, 490 
sarcoma, 493 
scalds, 469 
scleroma, 485 
stenosis, chronic, 485 
surgery, 460 
syphilis, 4815 
treatment, 484 
tuberculosis, 482 


Larynx, tumors, 489 
benign, 489 
treatment, 490 
malignant, 491 
diagnosis, 494 
extrinsic, 491 
intrinsic, 491 
prognosis, 494 
symptoms, 493 
treatment, 496 
won mis, 471 
Lateral sinuses, 103 

Lavage in diagnosis of gastric diseases, 
8.32 

Layer, subaponeurotic, of scalp, 17 
phlegmon, 22 

Leather-bottle stomach, 921 
Lenticular nuchM, diseases of, diagnosis, 
167 

Leontiasis ossea. 45, 647 
I-eprosy of larynx, 485 
of tongue, (580 

Leptomeninges, cerebral, anatomic and 
physiologic considerations, 105 
Leptomeningitis, cerebral, 1.35 
suppurativa, cerebral, 1.38 
Leube’s diverticulum sound, 781 
Leukokeratosis, (567 
Leukoma, (567 
Leukoplakia, (567 
treatment, (571 
Lienorenal ligaim^nt, 10(58 
Ligaments, lifuiorenal, 1068 
of Cooper. .^>64 

Ligation of arteries of thyroid gland 
in goiter, 375, 377 
Light for examining nose, 402 
Ligneous abscess of neck, 297 
tn*atment. 298 

Lilienthal gall-bladder elevator, 1008 
Line, milk, .5(55 

Rolandic, extracranial determination, 
1(59 

Lingual tonsil, 440 
inflammation, (580 
Linitis, plastic, 957 
plastici et suppurativa, 9.53 
Li|x>ma of abdominal wall, 729 
of brain, 221 
of breast, 576 
in male, 611 
of liver, 984 
of mesentery, 757 
of neck, 320 

of retroperitoneal space, 757 
treatment, 759 
of scalp, 36 
of stomach, 9.53 
of thoracic wall, 522 
of tongue, 684 
of umbilicus, 7.36 
Lipomyoma of stomacli, 953 
Lips, angioma, 633 
oites, 634 

bums, deformities after, 630 
chapped, (531 
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Lips, cysts, 633 
(liscascs, 630 
cpitlieliuma, 63 1 

Dowers operation, 633 
treatment, 632 
liorny elevations, 634 
hypertropliy, 634 
inflammation, 630 
injuries, 634 
malignant pustule, 634 
mjvuK, 633 
venous, 633 

notched, o|>eration, in hare-lip, 619 
stings, 634 
ulcers, 631 
wounds, 634 
Little’s disease, 97 

Liv(T, abscess, 971. See also Abscess 
of liver. 

actinomycosis, 979 
ademoma, 98.3 
anomalies, 969 
blood-supply, 968 
carcinoma, 984 
primary, 984, 985 
secondary. 984 
cirrhosis, 980 

atrophic vascular, 981 
hyixTtrophic, 980 
corset lobe, 967 
cysts, simple, 98.3 
ducts, gall-stones, 1001 
op(‘ration, 1026 
formation of bile, 969 
hydatid cysts, 975 
operations, 977 
"riiornt oil’s operation, 978 
injuries. 970 
lipoma. 984 
malignant disease, 984 
malpositions, 969 
movable, 970 
parasites, 979 
prolapse, 970 
resections, 985 
Riedel’s lobe, 967 
surgery, 966 
surgical infections, 971 
syphilis, 980 
t(‘ratoma, 984 
tulierculosis, 979 
tumors, 983 
wounds, 970 

Idoyd’s operation for empyema, 536 
Lobe, corset, of liver, 967 
Riedel’s, 967 

Lobulus paracentralis, 155 
Lobus })yriformis, 158 
Longitudinal sinus, superior, 103 
thrombosis, 130 
Ludwig’s angina, 634 
Lumbar puncture in tumor of brain, 
danger, 230 
Lumpy jaw, 644 
Lung, abscess, 537 
treatment, 538 


Lung, actinomycosis, 543 
anatomy, 512 

decortication, Fowler’s operation, 552 
echinococcus cysts, 545 
gangreme, 539 
treatment, 540 

hernia, in cervical region, 513 
new' growths, 545 

rupture, from contusion of thorax, 513 
surgical diseases, 537 
tuberculosis, surgical treatment, 544 
tumors, 545 
benign, 545 
malignant, 545 
treatmemt, 546 

Lupus of larynx, 483 
of palate, 635 
of tongue, 678 

Lymph circulation of brain, 1.52 
cysts of spleen, 1080 

Lyinphadenoma of stomach, 952, 956 

Lymphangioma of thoracic wall, 524 
of tongu(», 684 

Lymphatic cysts of neck, 284, 318 
involvement in cancer of breast, 587 
of tongue, 687 

Lymphatics of scalp, 18 
of stomach, 826 

Lymphoma, malignant, of neck, 320 
of tonsils, 455 

Lymphosarcoma of nasopharynx, 445 
of neck, 320 

Lymph- vessels of neck, chronic hyper- 
plaBti(' enlargement, 303 
diseases. 298 
topography, 298 
tumors, 320 


Mackenzie’s tonsillotome, 453 
Macrocheilia, 634 
Macroglossia, 681 
inflammatory, 681 
syphilitic, 681 
treatment, 682 
true, 681 
Macrostoina, 614 

Maitland’s operation for removing glands 
of neck in cancer of tongue, 694 
Malarial spleen, 1085 
Malignant adenoma of thyroid gland, 390 
disease of liver, 984 
goiter, 388. See also Goiter, malig- 
nant. 

grow'ths of carotid gland, 308 
treatment, 308 

of larynx, 491. See also Larynx, 
tumors, mal igna nt. 
lymphoma of neck. 320 
pustule of lips, 634 

tumors of abdominal w'all, infections 
secondary to, 728 

of esophagus as cause of stenosis, 809 
of lung, 545 
treatment, 546 
of nasopharynx, 445 
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Malignant tumors of peritomnim, 748 
of scalp, 37 
of tongU€\ GS4 * 
of urachus, 733 
Malpositions of liver, 0G9 
MamcllomS 3G8 

Muinnia, surgi'ry, oG.3. See also Breast, 
Mamnue crratica*, o(i5 
Marasmic sinus thrombosis, primary’, 12G 
Martin\s nasal bridge. 407) 

Mastication, noisy. G53 
Mastitis. 572 

adolescent iuin, 573 
carcino latosa, 594 
cystic, ohronic. 5G8 
treatment, 570 
interstitial, chnmic, 573 
lactatum, 573 
neonatorum. 572 
of male breast, acute, GIO 
chronic, GIO 
pyogenic, 573 
stagnation. 573 
syphilitic, 574 
tuberculous, 574 
Mast ody Ilia, 572 

Mastoid group of glands, topography, 209 
Mathieu^s tonsillotoine, 453 
Maxillary sinus, anatomy. 401 

diseases, 423. See also Antrum 
oj Highmore. 

Maydl’s nu'thod of jej unostomy in can- 
cer of stomach, 943 
Mayo’s disscK'ting scissors, 30G 
McBurney incision, 707 

methoil of duodenocholedochotomy, 
1025 

Median fistula of neck. 28^3 
goiter. 3G1, 3G4 
hare-lip, G21 
laryngotfiiny. 505 

Mediastinal thoracotomy, anterior, 554 
Brvant’s method. 557 
Milton’s inert hod, 550 
po.stcrior, 558 

Brj'ant’s method, 558 
Mediastinitis, 547 
acute. 547 
chronic, 547 

Meeliastinotomy, cervical. 81G, 817 
dorsal. 818 

Mediastinum, absces.s, 547 
carcinoma. 548 
cellulitis. 547 
emphysema, 54G 
hemorrhage, 54G 
inflammation, 547 
injuries, 546 
new growths, 548 
surgical disea.ses, 546 
tumors, 548 
Megalocephaly, 45 
Meningeal apoplexy, 132, 199 
artery, middle, 105 

extracranial determination, 172 
tumors, cerebral, 148 


Meningeal vessels, cerebral, injuries, 132 
Meninges, cerebral, 101 
Meningitis, cerebral, ani} abscess of 
brain, differentiation, 179 
si'condary to neighboring disease, 
139 

treatment, 140 
cerebrospinal, infectious, 135 
diagnosis, 137 
surgical treatment, 137 
gummatous, tumors of brain and, 
differentiation, 229 
.serosa, cerebral, 141 
serous, erebral. 139 
ainicrobie, 141 
syphilitic, cerebral, 144 
basilar form, 144 
diagnosis, 145 
of convexity, 145 
prognosis, 146 
treatment, 146 
traumatic, ctTebral, 139 
tuberculous, cerebral, 143 
treatment. 144 
j Meningoceh‘. 108 
spurious, 33 
chronic. 34 

Menstruation, vicarious, 412 
Mercurial glos.sitis, 661 
ulcer of tongue, 67(> 

Mes(*nteric thrombosis aft(*r abdominal 
.surgery, 724 
Me.sentery, gumma, 760 
lipoma. 757 

Me.sial surface of brain, tumors of, 
symptoms, 22(» 

.Mesoga.strium, 96(i 
Metastatic colloid goiter, 390 
Micromast ia, 565 
Microstoma, 614 
Middle meningi*al artery, 105 
Mid-gut, 966 
Mikulicz drain, 716 

method of cholecystentcTostomy, 1029 
.set of instrunu'nts for esophago.scopv, 
787 

treatment of cardiospasm, 804 
Mikulicz-Stoerk tonsil hemostat, 454 
Milk fi.stula, 575 
line, 565 

Milton’s method of anterior mediastinal 
thoracotomy, 556 

Mirault’s f)peration for hare-lip, 617 
Mirror, Fraenkel’s, 403 
head, 402 
laryngo.scopic, 462 
Moles of breast , 576 
Montgomery’s tubercles, 564 
Morrison’s partial gastr(*ctomy of pyloric 
eml of stomach, 931 
Mo8eI(?y’s tonsil snare, 454 
Motor disturbances of esophagus, 801 
paralysis as symptom of diseases of 
brain, 162 
Mouth, asepsis, 615 
development, 615 
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Mouth, examination, 615 
surgery, 614 
Movable liver, 970 
spleen, 1073 
treatment, 1075 

Moynilian's method of gastroplication, 
947 

Mucocele of antrum of Highmore, 427 
Mucous cysts of tongue, 683 

fistula after operations on gall-bladder 
and biliary ducts, treatment, 1032 
membrane of larynx, scarification, 499 
Miiller and K6nig\s method of closing 
cranial defects, 258 
Mumps, 323 

Murphy’s button in cholecystenteros- 
tomy, 1030 

method of treating peritonitis, 775 
Muscle, Ochsner’s, 966 

sternomastoid, abscess beneath, 292 
extirpation, for wry-neck, 289 
operations, for wry-neck, 288 
Musclcjs, posterior, operations, for wry- 
neck, 290 

Muscular ruptures of abdominal wall, 736 
Myeloid sarcoma of gums, 643 
Myt'loma of cranial bonc's, 58 
Myofibroma of retroperitoneal space, 759 
Myoma of abdominal wall, 731 
of stomach, 952 
Myosarcoma of stomach, 927 
Myxedema, 342 

Myxoma, intracanalicular, of breast, 578 
treatment, 579 
of brain, 221 
of nasopharynx, 4 14 
of umbilicus, 736 


rs. Sc*e Xerus. 

Nasal cavity, diseases, 411 
Nasopharynx, 439 
anatomy, 439, 440 
carcinoma, 445 
chondroma, 445 
cystoma, 444 
fii)roma, 443 
fon*ign bodies, 458 
injuries, 458 
lymphosarcoma, 445 
myxoma, 441 
papilloma, 444 
osteoma, 445 
sarcoma, 445 
tumors, benign, 443 
malignant, 445 
wounds, 458 

Nausea and vomiting after abdominal 
surgery, 722 
Neck, abscess, 291 
ligneous, 297 
actinomycosis, 307 
adenitis, acute. 303 
tuberculous, 303 
adenophlegmon, 291 
anatomic considerations^ 277 


Neck, blastomycosis, 307 
block dissection, 330 
blood-cysts, 284 
blood-vessels, wounds, 310 
branchial dermoids, 284 
carcinoma, 321 
cellulitis, 291 
Andrews’ operation, 294 
phlegmonous, 291 
contusions, 309 
cysts, branchial, 284 
embryology, 277 
bursal, 319 
congenital, 317 
echinococcus, 318 
embryonal, 277 
hemorrhagic, 319 
-lymphatic, 284, 318 
elephantiasis neuromatosa congenita, 
307 

embryology, 277 
fibroma molluscum, 307 
fistula, 277 
branchial, 277 

Hochenegg’s sign, 281 
symptoms and diagnosis, 281 
treatment, 282 
median, 283 

glands, descending group, topography, 
300 

diseases, 298 

hemorrhages, secondary, 312 
hydrocele, 318 
hygroma, congenital, 284 
lipoma, 320 

lymph-nodes, chronic hyperplastic 
enlargement, 303 
diseases, 298 
topography, 298 
tumors, 320 

lymphoma, malignant, 320 
lymphosarcoma, 320 
nerves, injuries, 313 
neuroma, pampiniform, 307 
operations, 328 

anesthesia by intubation, 329 
block dissection, 330 
Cheever’s method, 333 
clamps, 329 

control of blood-pressure, 329 
Crile’s technic, 328 
pigmental nerve nsevus, 307 
retro-auricular glands, topography, 
299 

suppurative ])rocesses, 291 
treatment, 293 
surgery, 277 
tuberculous glands, 303 
radical operation, 304 
treatment, 303 
tumors, 317 
wounds, 309 

injuries of hypoglossal nerve, 313 
of phrenic nerve, 313 
of pneumogastric nerve, 313 
of spinal nerves, 313 
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Necrosis, fat, in diagnosis of diseases of 
pancreas. 1039 
maxillary, 044 
of breast, 572 
Needles, Abraham’s, 424 
Robson’s, 8S9 

Nephritis, chronic, tumor of brain and, 
^ differentiation, 230 
Nerve, hypoglossal, injuries, in wounds of 
neck, 313 

nevus, pigmental, of neck, 307 
phrenic, injuries, 313 
pneumogastric, injuries, in wounds 
of neck. 313 

recurrent laryngeal, injuries, in goiter, 
3(>() 

supply of breast. 505 
sympathetic, disturbances, in goiter. 
307 

Nerves of neck, injuries, 313 
of scalp, 19 
affections, 29 
of stomach. 820 
of thyroid gland. 338 
operations, for wry-neck. 290 
posterior, resection, for wrj^-neck, 
290 

Keen’s operation, 290 
spinal, injuries, in wounds of neck, 
313 

vasomotor, of brain, 152 
Neuralgia, facial, 052 
of fifth nerve, 052 
of scalp. 29 

post-zoster, of scalp, 29 
Neuritis, optic, as symptom of diseases 
of brain, 101 

Neurofibroma of scalp, 37 
Neuroma gangliocellulare retroperi- 
toneal, 760 

pampiniform, of neck, 307 
plexiforme. 30 

Neuroses, post-o|K*rative, after oj>era- 
tions on gall-bladder and biliary 
ducts, treatment, 1033 
post-traumatic, 253 
Nevus, nerve, pigmental, of neck, 307 
of abdominal wall, 728 
of breast, 575 
of gums, 642 
of lips, 633 
venous, 633 
of scalp, treatment, 29 
vascular, 27 
of tongue, 684 

Newborn, injuries of cranium, 90. See 
also Cranium in newborn. 
intracranial hemorrhage, 96 
symptoms, 99 
treatment, 99 
Nigritie de la langue, 672 
Nipple, absence, 566 
and areola, tumors, 571 
diseases, 570 
eczejna, 571 
inflammation, 570 


Nipple, inverted, 570 
l^iget’s disease, 592 
retraction, 570 
structure, 564 
supernumerary, 566 

Nodular goiter, 356. Sec also Goiter ^ 
nodular. 

Nodule, tuberculous, of tongue, (>77 
NoLsy mastication, 653 
Noma, 634 

Non-plastic swellings of scalp, 31 
Nose, accessory sinuses, 399, 401 
ilist»ases, 422 

skiagraphy in diagnosing, 458 
examination, 402 
light. 402 

inflammation, acute, 422 
anatomy, 399 
angioma, 419 
carcinoma. 422 
chondroma, 419 
cystoma, 418 
cysts, 417 
deformities, 404 
acquired, 406 

artificial metliods of correction, 405 
from acquired syphilis, 404 
from burns, 406 
from hennlitary syphilis, 404 

<liseas<*s, 41 1 

emphysema, after fracture, 421 
fibroma, 418 
foreign bodies, 413 
fractures, 404, 420 
emphysema after, 421 
injuries, 420 
o.steoma, 419 
papilloma, 418 
parasite's, 414 
polypus, 417 
treatment, 418 
saddle-, 404, 406 

paraffin injection, 406 
sarcoma, 419 
syphilis, 414 
tuoerculosis, 4 1 5 
tumors, 417 
wounds, 420 

Nostril, operation to improve, in hare- 
lip, 618 

Notched lip, operation, in hare-lip, 619 
Nucleus, embryonic, 281 

lenticular, diseases, diagnosis, 167 
Nuhn and Blandin, glands of, ranula, 
683 


Oblique incisions below costal arch in 
abdominal surgery, 708 
Occipital cephalocele, 108 
inferior, 108 
superior, 108 
glands, topography, 299 
lobe, diseases, diagnosis, 165 
tumors, symptoms, 226 
sinus, 104 
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Occipitopetal brain, 151 
Ochsner’H muscle, 9(50 

treatment of cicatricial esophageal 
stenosis, 808 
of peritonitis, 774 
Ocular torticollis, 285 
Odontoma, 04 1 , 046 
epithelial, 047 
follicular, 040 

OM)wyer\s intubation instruments, 499 
Ogston-Luc optTation for confined sup- 
puration of frontal sinus, 435 
Oidiuin albicans, 034 
(.)lfactory cortex of brain, 158 
OiiKuitum, gastrosplenic, 1008 
Ociphorectomy in cancer of breast, 
002 

Operating table, ('happelFs, 452 
Opsonic index, 039 

Optic n(?uritis as symptom of diseases 
of brain, 101 

Orange skin as sign of cancer en cuirasse, 
595 

Oropharynx, anatomy, 439, 440 
Ossifying sarcoma of jaw, (543, 049 
Ost(*itis deformans, hypcrtropliy of cran- 
ial boravs in, 47 

Osteogenesis imperfecta of cranial bones, 
43 

Ost(*oma, alveolar, 047 
durum of cranial bones, 52 
eburnum of cranial bones, 52 
nasal, 419 

of acc(»ssory sinuses, 54 
of brain, 221 
of cranial bones, 52 
treatment, 55 
of nasopharynx, 445 
of thoracic wall, 524 
of tongue, 084 

spongiosum of cranial bones, 52 
Ostc'omalacia, hypertrophy of cranial 
bones in, 47 

Osteomyelitis of cranial bones, 47 
acute, 48 
chronic, 48 
suppurative, 48 
treatment, 49 
of jaw, (543 
of ribs, 521 

acute septic, 521 
syphilitic, 522 
tuberculous, 521 
typhoid, 521 
of sternum, 52 1 
acute septic, 521 
Osteophytes of cranial bones, 53 
Osteoplastic craniotomv, 2(51. See also 
Cran iotomy, osteojuastic. 
thoracotomy, 550 
Osteosarcoma of jaw, 649 
of thyroid gland, 389 
Osteotome, Cryer^s, 266 
Ostitis of cranial bones, 47 
Otitis media and abscess of brain, dif- 
ferentiation, 179 


Pacchionian granulatioas, 103 
Pachydermatocele, 30 
Pachymeningitis, cerebral, 133 
externa, cerebral, 133 
luemorrhagica interna, cerebral, 134 
Pachymeninx and its vessels, anatomic 
and physiologic considerations, 101 
Paget ^s disease of bones, hypertrophy of 
cranial bones in, 47 
of nipple, 592 

Palate, cleft, 620. See also Cleft 'palate, 
epithelioma, 636 
inflammation, 635 
lupus, 635 

malformations, acquired, 630 

sarcoma, (536 

soft, 441 

syphilis, 634 

tumors, 636 

Pampiniform neuroma of neck, 307 
Pancreas, abnormalities, 1037 
abscess, 1050 
accessory, 1037 
adenoma, 1064 
anatomy, 1035 
cancer, 1062 

('ourvoisier^s law, 1063 
cysts, 1054 

aspiration, 1060 
congenital, 1055 
evacuation and drainage, 1060 
extirpation, 1060 
(jiissenbaiier^s treatment, 1060 
hemorrhagic, 1055 
hydatid, 1055 
pathologic anatomy, 1057 
proliferation, 1055 
kecamier\s treatment, 1060 
retention, 1054 
symptoms, 1058 
treatment, 1060 
diseases, diagnosis, 1038 

alimentary glycosuria, 1042 
alterations in constituents of 
urine, 1041 

altered character of feces, 1040 
azotorrhea, 1041 
Cammidge\s reaction, 1042 
fat necrosis, 1039 
glycosuria, 1041 
hemorrhage, 1038 
steatorrhea, 1041 
technic oi examination of urine 
and feces, 1042 

fat necrosis, in diagnosis of diseases 
of pancreas, 1039 
functions, 1038 

hemorrhage, in diagnosis of diseases 
of pancreas, 1038 
injuries, 1064 

involvement, in gall-stones, 1004 
psoudocysts, 1056 
sarcoma, 1064 
surgery, 1035 
tumors, 1062 
treatment, 1064 
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Pancreas, wounds, 1064 
symptoms, 1065 
treatment, 1066 

Pancreatic apoplexy, 1039, 1047 
Pancreatitis, 1045 
acute, 1047 
etiology, 1047 
Fitz’s rule, 1049 
hemorrhagic, 1047 
symptoms, 1048 
treatment, 1049 
catarrhal, 1045 
chroiifc, 1051 
interacinar, 1051 
interlobular, 1051 
symptoms, 1052 
treatment, 1053 
interstitial, in cancer of stomach, 921 
parenchymatous, 1047 
subacute, 1050 
Papilloma, nasal, 418 
of abdominal wall, 729 
of breast, 576 
in male, 61 1 

of larynx and trachea, 490 
of nasopharynx, 444 
of thyroid gland, 390 
of tongue, 684 
tuberciilous, 678 
of tonsils, 455 
of umbilicus, 735 

Papillomatous cancer of umbilicus. 736 
Paracentesis, 549 

Paraffin injection in saddle-nose, 4(X) 
syringe, Smith’s, 406 
Paralysis, birth, 97 

motor, as symptom of diseases of 
brain. 162 

Parasinoidal sinuses, 103 
Parasites, nasal, 414 
of liver, 979 

Parasitic cysts of cranial bones, 55 
of tongue, 683 

Parathyreotoxic disturbances, 342 
Parathyroid glands, capsula propria, 340 
diseases, 397, and Vol. V. 
functional diseases, 342 
functions, 341 

diseases due to loss, 342 
structure, 340 

Parenchymatous glossitis, acute, 660 
treatment, (>61 
goiter, 353 

diagnosis and symptoms, 368, 370 
hypertrophy of breast, senile, 568 
treatment, 570 
pancreatitis, 1047 
tonsillitis, 449 

Parietal lobe of V)rain, diseases, diag- 
nosis, 165 

tumors, symptoms, 225 
Parieto-occipital fissure, extracranial 
determination, 171 
Parotid gland, 321 
abscess, 323 
inflammation, 323 
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Parotid gland, mixed tumors, 324 
topography, 299 
salivary fistula, 322 

Deguise’s operation, 322 
Parotitis, 323 

after abilominal surgery, 725 
Pars oporcularis, 157 
Patches, smokers’, 6(57 
Pelvis-low' position, 706 
Pelvis of gall-bladiler, 989 
gall-stones impacteil, 997 
operation, 1019 
treatment, 999 
Pendulous goiter, 359 
Peptic ulcer of jejunum after gastro- 
enterostomy, 901 
treat mc»nt, 902 

Percussion in diagnosis of gastric dis- 
eases, 828 

Perforation at point of anastomosis in 
gastro-entcrostomy, 903 
of esophagus. 793 

of gall-bladder, acute, from gall- 
stones, 1003 

after operations on gall-bladtler 
and biliary ducts, treatment, 
1031 

of gastric ulcer, 860. See also Stmn- 
ach, ulcer, perforation. 
of stomach, chronic, subphrenic 
abscess from, 8(57 
Robson’s sign, 8(58 
treatment, 869 
from cancer, 921 
from within, 843 
Pericardium, injuries. 515 
Perichondritis, laryngeal, 480 
Perichondroma of jaws, 646 
Pericranitis, acute, 47 
Pericranium, IS 
Perigastric abscess, 867 
treat m(»nt, 8(59 

Perigastritis, adhesions of stomach due 
to, 885 

after operations on stomach, 
887 

treatment, 887 

Periosteal inflammation of cranial bones, 
47 

Periosteum, external, of skull, 18 
Periostitis of craniiil bones, 47 
of jaws, (543 

Peripheral sarcoma of jaw, 648 
treatment, (549 
Peristrumitis, 381 
treatment, 382 

Perithelioma of carotid gland, 308 
Peritoneum, anatomy, 745 
canc(*r, 748 
sarcoma, 748 
sensibility, 746 
surgery, 745 
tumors, 747 
benign, 747 
cystic, 747 
malignant, 748 
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Poritoniiis, 765 
jiriito, 705 

aft (?r abdominal surgery, 724 
aseptic, 705 
cfhronic, 705 
diagnosis, 772 
FowJer^s position, 706, 777 
prognosis, 77.‘l 
psoiidotiil)(*rculous, 752 
septic, 700 

sources of infection, 708 
symptoms, 770 
treatment, 778 

Fowler position, 7(M), 777 
Murphy's metliod, 775 
< )clisner method, 771 
starvation iiK^thod, 774 
tuberculous, 718 
<liagnosis, 750 
treatment, 751 
F<;tit inal, 240 
IMiaryngitis, traumatic, 441 
Fharyngotomy, subhyoid, 502 
suprahyoid, 504 
Pharynx, anatomy, 480 
surgical diseases, 441 
syphilis. 441 
secondary, 441 
tertiary, 441 
treatment, 442 
tuberculosis, 442 

Phlebitis after abdominal surgery, 724 
Phh'ginon of s(‘alp, 24 

of suba()oneurotic layer, 22 
v(‘nlriculi. 058 
Phl(>gmon<> ligneuse, ' 2\)7 
I’hlegnionous c(‘llulitis of neck, 291 
cholecystitis, n<»n-calculous, acute, 
1002 

esophagitis, 800 
gastritis, *158 
tn'atiuent, 054 
PlirtMiic- nerve, injuries, 818 
Physiologic torticollis, 285 
PignuMital iuM*ve luevus of n(»ck, 307 
skin as sign of cancer en cuirasse, 505 
Pituitary boily, tumors, symptoms, 22S 
fossa, method of atiproach, 275 
Plastic linitis, *)57 
op(*ration on esophagus, 820 
l*lat(*s, post -oral, 014 
pre-oral, til l 
Pleura, carcinoma, 587 
endothelioma, 587 
new growtlis, 580 
sarcoma, 587 
surgical diseases, 520 
tumors, 580 
Plunging goiter, 802 
Pneumatocc4e cranii, 82 
treatment, 88 
occipitalis, 82 
sincipitalis, 82 
Pneumectomy, 554 
(Iroen's metliod, 555 
Tuftier's inetliotl, 554 
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Pneurnogastric nerve, injuries, in wounds 
of neck, 818 
PntMiinonia, vagus, 818 
Pneumothorax, 526 
artificial, (\stablishment, 549 
closcfl, 527 
treatment, 527 

Point, Rolando’s, inferior, extracranial 
<letermination, 109 
suiKirior, (extracranial determination, 
J09 

Sylvius’, extracranial dett^rinination, 
109 

Polio-encephalitis, acute, 178 
Polymastia, 505 

I’olypus, blecjding, of septum, 419 
nasal, 417 

Injatrnent, 418 
Polythelia, 50(i 
Pond fracture, 74 
Pons, disc‘as(‘s, diagnosis, 107 
tumors, synii)toms, 227 
Port-wim? marks, 27 
Po.sii!on, l''owler, 700, 777 
pelvis-?ow, 706 
Trends eiiburg, 705, 700 
Postniannnary ab.scess, 574 
Pos< -op(‘rativ(‘ adh(\sions after opera- 
tions on gall-l)laddcr and biliary 
ducts, treatment, 1082 
complications after operations on 
gall-bhiddcT and biliary ducts, 
treatmemt. 1082 

neuroses after operations on gall- 
bladder and biliary ducts, treat- 
UH'nt. 1088 
Post -ora I plates, 014 
Post-traumatic neuroses, 258 
Post -zoster neuralgia of scalt), 29 
Pott’s pufTy tumor, 88, 48 
Precane(*rous conditions of stomach, 916 
stage of cancer of tongue, 087 
Pregnancy, hypertrophy of l>reast dur- 
ing. 507 

Pre-oral plates, 014 
Pro.ssure diverticula of esophagus, 818 
ill esophagus, method of determining, 
790 

Previ'sieal space, abscess. 727 
treatnu'iit, 728 
Priz(*-fightcr’s fracture. 81 
Proc(\ssus pyramidalis, 880 
Profound goiter. 802 
Prolabium, us(\ in operation for cleft 
palate, 024 
ProIaps(‘ of liver. 970 
of spleen, 1087 
Proliferating goiter, 890 
Prolih'ration cysts of pancreas, J 055 
Prop(»riton(*aI space, infection, 727 
Protrypsin. 1070 
l\sammoma of brain, 221 
Pscndocysts of pancn'as, 1050 
Rseudol(Mikomia, 320 
P.stMidomcmhraiious laryngitis, 477 
treat nuMit, 478 
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Pseuclotuhomilous peritonitis. 7.V2 
Psoriasis of tongue, 007 
Psychoses after cranial injuries, ‘JtVi 
iiinneiliate (listurbances. 
late ilistiirbances. 
treatment, 2.14 

Pulmonary inflammations after aluiomb 
nal sur^tTy. 724 

I’ulsatin^j: exophthalmos, arteriovenous 
aneurysm with. I.‘12 

Pulse as symptom of diseases of brain. 
102 

Puncture, lumbar, in tumor of brain, 
ilanjrer. 2.‘U) 

ventricular, in hydrocephalus. I l.l 
Purulent (^thmoiditis. 42S 
tn*atment. 420 

Pustule. inalijLrnant. of lips, 0^34 
Pyloroplasty. 007 

Finney's method. 000 

(iould's modification, 01.‘3 
Ileinecke-Mikuliez method. OOS 
Rob.son’s method. OOS 
Pylorus, atresia. con»renital. S42 
spasm, 000 

stenosis, eon^caiital hypertrophic, S40 
treatment, SlT 
Pyo^fi'iiic mastitis. o7.‘l 
Pyorrlaea alvc'olaris. (i.‘38 
tn‘atm(*nt, t>d0 

Pyotliorax, .’)J30. See also Knipffemn 
of rhi'st. 

Pyramidal process, goiter developing; 
in, .*304 


(it’i.vsY, 440 


Radkxjuai'H in tumor of brain, 2.*>0 
Railiography of esophagus, 701 
Rankenangiom, 20 
Ranula, t)S2 
acute, 0S.*3 
incisive, (iS:3 

of glands Xuliii ami Hlandin, 08.’3 
pancreatica, lO.!.! 

.sublingual. 0S:3 
submaxillary, fi<S.’3 
treatment. 08.‘5 

Rash, wandering, on tongue, 004 
Recamier’s treatment of pancreatic 
cy.sts, loot) 

Recurn*nt laryngc*al nerve, injuries, in 
goiter. .‘100 

Rc‘gurgitant vomiting after gastro- 
enterostjjmy, S!)0 
Reichmann’s di.sease, 001 
R(Md^s base-line, 100 
Rc'placemeni of teeth, 040 
Resection in g(»iter, .‘374, :37<i 
of cardial portion of esophagus, 819 
of cervical portion of esophagus, 817 
c)f (‘.sophagus in Sauerbruch chamber, 
821 

in thoracic segment, 818 


Re.section of liver, 985 
of posterior nerves for wry-neck, 290 
KeeiPs operation, 290 
of trachea, 510 

submucous, for deviation of septum. 
409 

Respiration as symptom of dis(>ases (»f 
brain, 102 

Retention cysts of pancreas, 1054 
Retraction of ni])ple, 570 
Retro-auricular glands of neck, 
t{)pography. 299 
Retropc‘ritonc*al glands. 7.')5 
spac<‘. absce.ss, 754 
treatment. 755 
amyloid tumor, 700 
<*ysts. 700 
blood. 701 
diagno.sis, 702 
echinococcus. 7()0 
ganglioma. 71)0 
inflammation. 7.'>4 
treat nuMit, 7.")5 
lipoma. 757 
treat nu'iit. 7.")9 
myofibroma. 7.‘)9 
neuroma ganglioc(‘llulare, 700 
sarcoma, 705 
treatm(‘nt. 704 
surgery. 715 
teratoid tumors, 702 
tumors, 757 

Retropharyngi‘al absca'.ss. 295 
glands, topography. 500 
Retropharynx, anatomy. 140, 441 
Retzius’ space, ab.sce.ss, 727 
Rhinitis, 4 1 1 
atrophic, 412 
hypertrophic, 41 1 
Rhmoliths, 414 
Rhinophyma, 410 
Rhinorrhea, 121 
cerebri >spinal. 124, 421 
Rhino:deroma, 410 

Ribs, absence or incomplete develop- 
ment. 51. '3 
cervical, 295 
treatment, 297 
chondroma. .■>2 4 
fractures, 515 

osteomyelitis, .121. See also (hlm- 
tni/elith of rihs. 
tumors, 524 

Rickets, atroj)hy of cranial bones in. 
15 

fetal, atrophy of cranial bones in, 15 
Riedel’s lobe, 907 
Jiie.senwuch, 44 
Rigg’s disea.se, 058 
Roberts’ tonsillar .sci.ssors, 455 
Robson’s bone-bf)bbin, 895 
clamp for gastro-ent(*rostomy, 889 
method of gastro-ent(*rostomy. 889 
of jejunostoniy in canc(»r of stomach, 
94.‘3 

of pyloroplasty, 908 
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Robsons' modification of Bovan's incision 
for operations on ^ali-bladderand 
biliary ducts, 1014 
of Ssabanajew-l^Vanck operation for 
gastric cancer, 9d8 
necaUes, 8St) 

sign in subplirenic abscess from 
chronic p(*rforation of stomach, 8(i8 
Rogers' clamned tube, 480 
plugged tiilx;, 488 
Rolan(K)'s fissure, loo 

disease's, diagnosis, 104 
line, extracranial determination, 100 
point, inferior, (?xtracranial deter- 
mination, 100 

sup(*ri<jr, extracranial determina- 
tion, 100 

Re)sennuillcr’s fossa, 440 
Round-cell(Ml s:irrM)ma of stomach, 027 
Ro\ix's me'thod of gastro-enterostomy, 
807 

Uuptun*, muscular, of abdominal wall, 
7.'10 

of diaphragm from contusions of 
thorax, oi l 
of e'sophagus, 702 

of lung from contusions of thorax, 513 
of sple(‘n. 1088 

Ballance’s sign, 1000 
treatment, 1000 
of stomacli, 843 

Rydygier’s method of splenopexy, 1001, 
1002 


Saddlk-xosk, 404, 400' 
paratlin injection, 406 
Salivary calculus, 323 
fistula, j)arotid, 322 

Deguisc's operation, 322 
glands, 321 
tumors, 324 

Santorini’s duct, OSS, 1037 
Sarcoma of abdominal wall, 720 
of brc'ast, 5S3 
in m:dc. 611 
treatment, 5.S4 
of cranial bones, 55 
diagnosis, 57 
treatment, 58 

of e'sophagus as cause of stenosis, 800 
of gall-bladder, 1007 
of gums, myeloid, 643 
of jaw, 648 

ossifying, 643, 640 
pcri[)heral, <>48 
treatment, 640 
t n*atment , (>40 
Dawbarn's, 650 
of larynx, 403 
of nasopharynx, 445 
of nose, 410 
of palate, 636 
of pancreas, 1064 
of peritoneum, 748 
of pleura, 537 


Sarcoma of scalp, 37 
. of spleen, 1084 
of stomach, 026 
round-celled, 027 
spindle-celled, 027 
statistics, 028 
symptoms, 027 
treatment, 028 
of thoracic wall, 524, 525 
of thyroid gland, 388 
round-cell, 388 
spindle-cell, 388 
of tongue, 684 
of t()nsils, 455 
of trach(*a, 407 
of umbilicus, 736 
ret roperitoneal , 763 
trc'atment, 764 

Sauerbruch's cabinet, advantage, in 
opc'rations on thorax, 550 
o|)erations on (*sophagus in, 820 
resection of esophagus in, 821 
Saw, Doyen's circular, 267 
hand, 2<)5 
(.iigli wire', 270 

Scalds of larynx and trachea, 460 
of tongue', 650 
Se*alp. 17 

abse'e'ss, stitch, 23 
anatomic considerations, 17 
aneurysm, 25 
arteriovenous, 25 
tre'atinent, 26 
cirse)id, 26 
treatment, 27 
angioma, 2() 
caverne>us, 28 
atheroma, 35 
avulsion, 21 
beel-sores, 24 
ble)e)el su|)ply, 18 
ble)eHl-vesse'ls, alTeetions, 25 
carbuncle*, 24 
carciiu>ina, 30 
cellulitis, difTu.se, 22 
contusions, 10 
cysts, se'baccous, 35 
de'rme^ids, 35 

c'lephantiasis cavernosa, 28 
nervorum, 30 
treatment. 31 
epithelioma, 30 
erysipe'las, 23 
treatnu'ut, 24 
fil)renis growths, 36 
gangre'iie, 24 
funmele*, 24 

hemangioma cavernosum, 28 
simi)lex, 27 
hematoma, 10 

hemorrhage, control, in osteoplastic 
craniotomy. 264 
hyperesthesia, 20 
infections, 22 
stro})tococcal, 23 
keloids, 37 
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Scaip, laceration, 21 
li|)oina, 30 
lymphatics, IS 
malignant tumors, 37 
nerves, 19 
affections. 29 
neuralgia, 29 
neurofmroma. 37 
nevi, treatment. 29 
vascular. 27 

non-plastic swellings, 31 
phlegmon. 24 
post-zoster neuralgia, 29 
sarcoma, 37 
sebaceous cysts, 35 
staphylococcal furuncle, 24 
stitch abscess, 23 
syphilitic disease. 39 
tuoerculous disease. 39 
tumors. 35 

ulceration, chronic. 25 
varix simplex communicans, 33 
wen. 35 
wountls, 19 
contusetl. 10 
incised, 20 
punctured. 20 
treatment. 22 
Scanlan-Morris table, 1010 
»Scari Heat ion of mucous membrane of 
larynx, 499 

►Schede’s operation of thoracoplasty. 
530, 553 

Schmidt-Manz transport theorie, lOl 
Schneiderian membrane, 401 
Schreiber’s sound. 7S2 
Scirrhus of breast. 5S9 
Scissors. Mayo's dissecting. 300 
Roberts’. *453 

Scleroma of larynx and tracliea, 485 
Scoliosis, cervical. 2S5 
Sebaceous cysts of .scalp, 35 
Sedillot’s operation for cancer of tongue, 
099 

Senator's sound. 7S2 
Senn’s method of gastrostomy in cancer 
of stomach, 939 
Sensibility of peritoneum, 740 
S(*nsory disturbances a.s symptom of 
di.seas«*s of brain, 103 
field of br.j'n, 157 
Septum, ab.scess, 412 
l)leetling polyp, 419 
deviation. 408 

llallenger’s operation, 410 
developmental, 408 
from disease, 408 
methods of correction, 409 
submucous re.section, 409 
traumatic, 408 

Shock in ofxTation for tumor of brain, 238 
Sigmoid sinus, 103 
thrombosis, 128 

»Silkw'orm-gut suture, figure-of-eight, 719 
Silver foil a.s dressing for wounds in 
abdominal surgery, 721 


Simpson splint, 413 
Sincipital cephalocele, 108 
Sinus, cavernous, 104 
thrombosis, 129 
costodiaphragmatic, 5 1 2 
ethmoidal, anatomy, 401 
frontal, anatomy, 401 

diseases, 133. See also Frontal 
81 nun, 

longitudinal, supiTior, 103' 
thrombosis, 130 
maxillary, anatomy, 401 

iliseases, 425. See also Antrum of 
// Ujhmorc. 
occipital, 104 
pericranii. 33 
rectus, 104 
sigmoid. 103 

thrombosis. 128 
sphenoidal, anatomy, 401 
conHiU'd .suppuration. 431 
treatment, 132 
disease's, 431 

Slnust's. jiccessory, of no.se, 399 
anatomy, 401 
disea.ses. 422 

skiagrapliy'in diagnosing, 458 
examination. 402 
light, 402 

inflammation, acute, 422 
osteoma. 55 

cranial, thrombosis, 120. See also 
Thromtutsis of rroniat sinuses. 
ethmoid, <liseases, 428 
lateral. 103 
parasinoidal. f03 

Skiagraphy in diagi'osls of di.sea.ses of 
acee.ssory .siiri.s(‘s of iu)se, 458 
of ga.stric ilisea.ses, 830 
Skin of breast, disc a.sc's. 571 

orange, as .sign of cancer en euiras.se, 
595 

pig, as .sign of cancer en euiras.se, 595 
Skull, 40 

anatomic considerations, 40 
base, tumors, symptoms. 229 
congenital anomalu's, 107 
defects, closure, 250 

autoplastic nu'thod, 258 
autf)plastie par gli.ssement, 258 
heteroplastic method, 258 
intermediary implantation, 258 
Muller and K»mig’s method, 258 
primary implantation, 258 
external coverings, 17 
peri o.st cum, 18 

fracture's, 04. See also Fractures of 
skull. 

in newborn, injuries, 90 

general considerations, 90 
of bones, 94 

tr(?atment, 95 ^ 

lesions of soft parts, 91 
injuries, imbecility after, 255 
insanity after, 255 
treatment, 250 
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Skull, injuries, psychoses after, 253 

irnmeuiate disturbances, 253 
late distur)>ances, 253 
treatment, 254 
()p(?rations, leehuic, 259 
relation of !)rain to, 151 
Smith’s ^ag, modified, 627 
paraffin syringe, 406 
syringe*, 444 
Smok(*rs’ patclies, 667 
Snare, Moseh*y’s tonsil, 454 
Wriglit’s, 418 
Soft palate, 441 
Sound. 781 

catgut, von Hacker’s method of 
introducing, 786 
Oawcour’s, 781 

(*sophageal, method of introducing, 
784-78ti 

examination of esophagus, 780 
contra-indications, 785 
for thera|)eutic purposes, 787 
t(‘chnic, 784 
IjCiibe’s, 781 
Schrf‘iber’s, 782 
Senator’s. 782 
Starch’s, 782 
Trousseau ’s, 781 

Spasm of esophagus, idiopathic, 801 
of pyh»rus, 960 
Spastic torticollis, 285 
Spatapoplexie, 187, 212 
Spatula, rreer’s, 410 
(luis(*z’s, 463 

Spc'culum, Hosworth’s, 402 
Hurd’s, 410 

Speech, cortical areas of brain con- 
cerned, 159 

Sphenoidal sinus, anatomy, 401 
confineil suppuration, 431 
treatiiK'iit, 432 
dis(*ases, 431 

Spinal nerves, injuries, in Avounds of 
n(*ek, 313 

S|>in<Ue-eelle«l sarcoma of stomach, 927 
Spleen, abseess, 107() 
treatment, 1078 
anatomy, 1068 
cysts, 1079 
blood, 1079 
dermoid, 1081 
echinococcus, 1081 
hemorrhagic, 1079 
lymph, 1080 

non-parasitic multilocular, 1079 
unilocular, 1079 
serous, 1079 
symptoms. 1081 
treatment. 1083 
varieties, 1079 
dislocation, 1073 
enlargements, 1085 
functions, 1069 
hjrpertrophy, 1085 
injuries, 1087 
malarial, 1085 


j Sp4*en, movable, 1073 
treatment, 1075 
new growths, 1083 
operations, 1 09 1 
IKirito; cal attachments, 1068 
prolapse, 1087 
removal, eff(?cts, 1071 
rupture, 1088 

Hallance’s sign, 1090 
treatment, 1090 
sarcoma, 1084 
surgery, 1068 
tuberculosis, 1078 
tumors, 1083 
wandering, 1073 
treatment, 1075 
wounds, 1087 
penetrating, 1087 
treatment, 1090 
Splenectomy, 1091 
effects, 1071 
Splenic anemia, 1085 
Splenopexy, 1092 

Harilenheuer’s methotl, 1092 
Kouwer’s m<*tIiod. 1092 
Rydygier’s m(*thod, 1091, 1092 
Tuffier’s methoil, 1092 
Sjilint, Simpson, 413 
Split tongue*, 655 

Sponging in abdominal surgery, 711 
Spurious nK‘ningocele, 33 
chronic, 34 

Ssabanaj(‘w-Franek operation for gastric 
can(*cr, Rol)son’s modification, 938 
Stab wounds of abdomen, 741 
Stab-wouiul drain. 716 
Stagnation mastitis, 573 
Stains. j)ort-wine, 27 
telangiectatic, 27 

Staphylococcal funinclo of scalp, 24 
Starch’s sound. 782 

Starvation method of treatment in 
peritonitis. 774 

Status epilopticus, treatment, 247 
thymicus, 334 

Steatorrhea in tliagnosis of diseases of 
pancreas, 1041 

Stenosis, chronic, of larynx and trachea, 
485 

congenital, of glottis, 468 
of esophagus, 804 

benign tumors as cause, 808 
carcinoma as cause, 809 
treatment, 811 
with sounds, 81 1 
cicatricial. 805 
treatment, 806 

Abbe’s method, 807 
Ochsner’s method, 808 
von Hacher’s method, 807 
compression, 812 
congenital, 804 

malignant tumors as cause, 809 
sarcoma as cause, 809 
tumors as cause, 808 
congenital hy[>ertropliic, 840 
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Stenosis of esopluiftus, ooiif^onital hyper- 
trophic, treatment, S41 
Slernoniastoiil, abscess beneath, 294 
extirpation, for wry-neek, 289 
operations, for wry-neek, 288 
Sternum, ehoinlroma, o24 
fractures, 5 to 
meilian hssure. .512 
osteomyelitis. .521 
acute septic. .521 
tumors. .521 

Stenstm’s duct. 112 1, (.>14 
Stin#;s of lips. G34 
of tongue. ().59 
Stitch abscess of scalj). 2.3 
Stomacli, a lenoma. 951 

adhesions ilue to perijrastritis, 885 

after operatiiuis on stomach, 
887 

tn*atment. 887 
anatomy. 825 
an>;iosarc«>ma. 927 
antlirax, 955 
atony, 900 

carcinoma, 914. Sev also Carcinoma 
of stonwcli. 
cirrhosis. 957 

contents, examination, in pistrie ulcer, 
855 

in cancer of stomach. 922 
cy.sts, 9.5.3 i 

ililatation. 945. See also Dilatation | 
of stofnach. 

..list'ases, diajrno.sis, 827 

abdominal rej^ions, 827 
auscultation, 830 
claMiiical reaction, 8.33 
electric illuinination, 8.32 
examinatif)!! of blood, 8.34 
of voniitc-<l matter. 8:13 
exploratory incision, 8^15 
syringe. 8.32 
inspection. 827 
instrumental ai<ls, 8150 
lav, age, 8152 
palpation. 828 
jx;rcussion. S2S 
skiap^raphy. 8.30 
.succu.s.sion, 828 
dysiMjpsia, 960 
atonic, 961 
forei^pi bodies. 846 
functional diseases, 960 
glanders, 956 
granuloma, infective, 843 
hemorrhage, 870. See also Hemat~ 
cmef<if(. 
hernia, 842 

hour-glass, 877. See also llour-rjlafin 
stomach. 
injuries, 843 

due to swallowing of caustic fluid.s, 
844 

treatment, 845 
leather-bottle, 921 
lipoma, 9.53 


Stomach, lipomyoma, 953 
lymphadeiioma. 952, 956 
lymphatics, 826 

motor functions, in cancer of stomach, 
922 

myoma, 952 
myosarcoma. 927 
nerves, 82t) 

l>erforation, chronic, subphrenic 
abse<»ss from, 867 
Hob.son\s sign, 868 
treatment, 869 
from cancer. 921 
fn>m within, 843 

position and size, Dalton’s met hot I 
of ascertaining. 831 
pivcane(*rc)us conditions, 916 
rupture. .81.3 

sarcoma. 926. See also Sarcoma of 
.stomach. 
surgiTy. .825 
syphilis. 9.56 

tetany. 95.8. Sc(» also Tetany, yastrir. 
transillumination, fluorescent media, 
8.32 

tuberculosis. 9.5.5 
.simnlat(‘ cancer, 9.56 
tumors, 951 

typlioid ulceration. 9.56 
ulcer, 848 
acute*. 849, .8.5t) 
round. Sit) 
ehronie, 819. 850 
complications. 851 
diagnosis, ditTcrential, .8.55 
examination of stomach contents, 
8,5.5 

cxcisitm, 8,57 
gast n >-< ’ll t cn >st omy , .8.56 
statistics, 858 
latent, .8,55 
perforation. 860 
age and s<*x, .861 
tliagnosis, diOcrcntial, 863 
frc(|ucricy, .860 
gast ro-enterost 01113’, •''^5 
prognosis based 011 statistics, S6t) 
.site*, 861 

s3’mj)tonis, 860, 862 
treat incut, .863 
operation, .864 

prf’caiiccrous transformation, 916 
prognosis, 8,51 
.simple, 849 
.symptoms, S53 
traumatic, 844 
treatment, surgical, 856 
volvulus, 843 
wouuels, 843 
Stomatitis, 6.34 
Stomoda*um, 614 

Stools, altered character, in diagnosis of 
disease.s of paricroas, 1040 
teclinic of examination, in diagnosis 
of diseases of pancreas, 1042 
Streptococcal scalp infections, 23 
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Stricture, divulsion, in hour-glass stom- 

iivh, HHr> 

of biliary ducts from gall-stones, 1004 
of coiiiiiioti bilcMluct, operations, 1028 
of esophagus, 804. Sec* also SietooaU 

o/ eso]ih(njiift. 

Stridor, tracheal, in goiter, 1366 
Stn)ke of apophvxy, 218 
Stroma of thyroid gland, 889 
Struma, 8o8. Seci also (Joiter 
Strumitis, 880 
chronic, 888 
treatment, 884 
treatnnait, 882 

Stupor as symptom of diseases of brain, 
162 

Subaponeurotic hematoma, 19 
layer of scalp, 17 
phh'gmon, 22 

Subaraehiu)id henu)rrhage, 209 
Subdural hemorrhage, 206 
treat Muuit, 21)7 

Subglottic laryngitis, hyp(*rtrophic, 486 
tn'atriH'iit, 4tS7 

Subhyoid |)haryiigotomy, o()2 
Submamiuary absc(*ss, 074 
Submaxillary glan<ls, topography, 299 
op(‘rations for cancer of tongue, 698 
Submental glands, topography, 800 
Submucous gastritis, 9")8 

r(*section for deviation of septum, 409 
Suboccipital operations, technic, 278 
Subpericranial abscess, 28 
Subphrenie abscess from chronic per- 
foration of stomach, 867 
Robson’s sign, 868 
tn^atment, 869 

Substernomastoid group of glamls, 
topography, 800 

Succussion in iliagnosis of gastric dis- 
eases, S2S 

Supernumerary breasts, o65 
nipples, .')66 

Suppuration, confined, of frontal sinus, 
488. See also Frontal sinm, 
con /in Cl I s u p p urn I ion . 
of sphenoidal sinus, 481 
treatment, 482 
of abdominal wall, 726 
thrcMitcMiing failure in operation for 
cleft palate, 629 
Suppurative gastritis, 9o8 

osteomyelitis of cranial bones, 48 
processes in neck, 291 
tr^tmcmt. 298 

Suprahyoid pharyngotomy, 504 
Supratonsillar fossa, 440 
Suture angle, fatal, of Rillroth, 981 
figure-of-eight silkworm-gut, 719 
Suturing, through-and-through, in ab- 
dominal surgery, 720 
Swallowing of tongue, 656 
Swelling, non-plastic, of scalp, 81 
Sylvius’ fissure, extracranial determina- 
tion, 169 

point, extracranial determination, 169 


Symond’s esophageal tube, 784 
Sympathetic nerve, disturbances, in 
goiter, 867 

Syphilis, accpiired, nasal deformities 
from, 404 

hereditary, nasal deformities from, 404 
of cranial bones, 49 
treatment, 51 

of larynx and trachea, 483 
treat m(?nt, 484 
of liver, 980 
of nos(‘, 414 
of j>alate, 684 
of pharynx, 441 
secondary , 441 
tertiary, 441 
treatment, 442 
of stomach, t)56 
of thyroid gland, 884 
treatment, 886 
of tongue, 680 

Syphilitic disease of scalp, 39 
macroglossi a , 68 1 
mastitis. 574 
meningitis, cerebral, 144 
basilar form. 144 
diagnosis, 145 
of convexity, 145 
prognosis, 146 
treatment, 146 
osteomyelitis of ribs, 522 
ulcer of tongue, 680 
Syphiloma of brain. 220 
Syringe, .Vbraham’s, 424 
Smith’s, 444 
paraffin, 406 


Tabt.e, Haldwdn, 1008 
(’happelTs operating, 452 
for operations on gall-bladder and 
l)ile-ducts, 1009 
Scanlan-M orris, 1010 
Teeth, caries, 686 

developmcuit, in cleft palate, 622 
diseases, 686 
exostoses, 645 
extraction, 640 

hemorrhage after, 641 
replacement, 640 
surgery, 614 

T(4angiectatic stains. 27 
Temj>erature as symptom of diseases 
of brain, 162 

Temporal lobe, diseases, diagnosis, 166 
tumors, symptoms, 226 
operations, technic, 275 
Teinporomaxillary articulation, 652 
Tenotomy, open, for wry-neck, 289 
subcut aiu'ous, for w’ry-neck, 289 
Teratoid tumors, retroperitoneal, 762 
Teratoma of brain, 221 
of liver, 984 
Tetany, gastric. 958 

('hvostek’s symptom, 959 
h>b’s symptom, 959 
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Tetanv. gastric, Hoffmann's symptom, 
1)59 

tmitment, 959 
Trousseau's symptom, 959 
Thalamus, ilisoases. efiagnosis, 107 
Thirst after abdominal surgery, 722 
Thoracic duct, injuries, .‘U4 

from wounds of thorax, 518 
treatment. 810 

esophagotomy. posterior, SI8 
segment, resection of esophagus in, 
818 

wall, carcinoma, primary, 520 
secondary. 52() 
choiiilroina. 524 
cysts, 524 
dermoids. 524 
ecliinococcus cysts, 524 
fibroma. 523 
mollusciim, 523 
fibroneuroma. 523 
hemangioma. 521 
lipoma. 522 
lymphangioma, 524 
ost»‘onia. 521 
sarcoma. 524, 525 
tumors, .)22 
Tlioraeoplasty, 553 

Kst lander’s operation. 553 
in empyema. 530 
Scliede’s operation. 553 
in empyema, 531 » 

Thoracotomy, 549 

ineiliastinal, anterior, 554 
Bryant's method, 557 
Milton's metlio<l. 550 
posterior, 55S 

Brj'aiit's method, 558 
osteoplastic. 550 
with resection of rib, 550 
Thorax, anatomy. 512 
burns. 515 

complications after ga.stro-enteros- 
tomy. 903 
concu.s.sion, 514 

contiLsions. 513. See also Contusions 
oj thorox. 

empyema, 530. Hee also Empyema 
oj chest. 

pinshot wounds, 517 
injuries, 513 
malf ormat ions . 512 
acquired, 513 
congenital, 512 
operations, 549 

advantage of Saiierbruch's cabinet, 
.759 

.surgery, 512 
wounds, 515 
non-|Kmetrat ing, 516 
penetrating, 510 

injuries to blood- ve-ssels from, 
518 

to diaphragm from, 518 
to thoracic duct from, 518 
treatment, 520 


Thornton's operation for hydatid cysts 
of liver, 978 
Throat, cut, 309 
Thrombosis, cerebral, 218 

im‘.st»nteric, after abdominal surgery, 
724 

of cavtM’nous sinus, 129 
of cranial sinuses, 120 
diagno.si.v, 130 
infective, 127 
|>rimary marasmic, 12(i 
prognosis, 131 
traumatic non-.septic, 127 
treatment, 131 
of longitudinal sinus, 1.30 
of sigmoid .'<inus. 128 
Through-and-through suturing in ab- 
iloininal surgery. 720 
Thnisli. l»34 
Thymic asthma, 334 
Thymus gl;md. 333 
enlargiMiumt. 334 
persisti‘nt. 333 
Thyimis-death. 334 
Thy must od, 334 
Thyr<‘Optosis. 3tvi 
Thyrt‘oto\ic goitc'r-h(‘art. 308 
Thvroglossal cvMs. 281 
ilucis. jset 

(‘inbryology. 280 
fistula. *281 
tract operations. 283 
Thyrohvoiilc.an space, ab.sccs.s, 292 
Thyroid art('ry. inf(*rior. 338 
cartilagt*. dislt)calion, 471 
gland, abnormal positi«>n, 3t)4 
;icc(‘ssory. 3 It) 
anatomy. 330 
a<lenoma. malignant. .390 
angiosarcoma. 389 
alveolar, 389 

arteries, ligation, in goiter. 375, .377 
blood-.su})ply, .3.37 

canennd stp'iamous epithelial cancer, 
.390 

capsula propria, .3.38 
cananoma. 389 
colloid material, .339 
connect ivr'-t issue tumors, 388 
disea.s(*s. 33() 
endoth(4ioma, 389 
epithelial tumors, 389 
fibro.sarcoma, 389 
follicles, .3.39 
functional di.sea.s(*s, .342 
functions, 340 

diseases due to loss, 342 
causes, 344 
symptoms, 343 
treatm(*nt, 344 
effect of Io.ss, .341 

inflammation, 378. See also Thy- 
roiditis. 
injuries, 398 
isthmus, 3.36 
nerves, 338 
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ThyrcMcl oHtcosarcoma, 389 

papilloma, 390 
relations, 337 
sarcoma, 3S8 
rouncl-cell, 388 
spindlc-cell, 388 
stroma, 339 
structure, 338 
syphilis, 384 
tn^at ment, 380 
tuberculosis, 380 
veins, 337 
Thyroiditis, 378 
acute, 378 
chronic, 382 
trealnamt, 383 
co\irs(‘. 379 
dia#:!iosis, 379 
patholojry. 379 
j)ro;(no.sis, 379 
symptoms, 379 
treatment. 380 
Thyrotomy, oO.l 
Tliyrotoxic diseases. 342, 344 
Thyrotoxi(*osis, )144. »See also Graves* 
tlisrasc. 

Tic douloureux, (m2 

Toiif^iu*, al)scej<s, (i02. See also Abscess 
of tontfae. 

absence. con^cMiilal, 055 
act inomycusis, (.)8(J 
ad(‘noma, (iS4 
anj^ioma, 084 
cavt*rnous, 084 
bifid, 055 
black, 072 
l)urns, (m9 

carcinoma, 085. See also Carcuuma 
of tnayue. 
chondroma, ()S4 
cohl ai)scess, ()77 

cysts, 083. See also Cifsts of toaguc. 
depressor. Hosworth’s, 402 
Kra(Mikt*rs. 403 
dyspeptic, (Um 
erythema mi«j:rans, 004 
fibroma, (iSl 
fissures, (iOti 
foreijj:n bodies, (i57 
fnauim, ulcer, 070 
furrows, (HMi 
^aiif^rene, 002 
jj:eof!;raphical, 0(i5 
goiter. 084 
gunshot wounds, 059 
hairy, 072 
herpes, (iOO 

hyp(‘rt rophy, 081. See also Macro- 
ylossitt. 

ichthyosis, 007 
keloid, 084 
leprosy, 080 
lipoma, .084 
lupus, 078 
lymphangioma, 084 
najvus, 084 


Tongue, osteoma, 084 
papilloma, 084 
psoriasis, 007 

removal, from within mouth, in cancer 
of tongiK*, 098 
in cancer of tongue, 095 
treatment after, 098 
of half, in cancer of tongue, 090 
sarcoma, 084 
scalds, 059 
split, 055 
stings, 059 
surgery, 055 
swallowing, 050 
syphilis, (i80 
trichinosis, 080 
tubcTcviloma, 077 
tuberculosis, 077 
tuberculous norlule, 077 
papilloma, 078 
tumors, 08.3 
iimocreiit, 084 
malignant, 084 

ulcers, 072. See also Ulcers of ionyue, 
wandering rash, 004 
wounds, 050 
treatment. 057 
Tongu<*-ti(». 055 
Tonsil, 439 
angioma, 455 
autoclasis, 455 
epithelioma, 450 
treatment, 457 
faucial, anatomy, 440 
fibroma, 455 
gumma, 455 

heinostat, Mikulicz-Stoerk, 454 
injuries, 458 
lingual, 440 

inflammation, 080 
lymphoma, 455 
papilloma, 455 
sarcoma, 455 

separator, ^'ankauer\s, 450 
snare. Moseley’s. 454 
wounds, 458 

Tonsillar scissors, Robert ’s, 453 
Tonsillitis, acute superficial, 448 
follicular, 449 
hypertrophic, 450 

in adults, treatment, 454 
in children, treatment, 451 
treatment. 451 
pan'iichymatous, 449 
Tonsillotoino. Mackenzie's, 453 
Mathieu’s, 453 
Tonsoliths, 455 
Toothache, 037 

Topography, craniocerebral. 107 
Torticollis, 285. See also Wry~neck, 
Tourniquet, C'ushing's, 203 
Toxic esophagitis, 799 
Trachea, abscess, 292 
aeroceles, 408 
anatomy, 402 
burns, 409 



1130 


INDKX. 


Trachea, carcinoma, 407 
congenital air-cysts, 4G8 
malformations, 408 
contusions, 470 
foriMgn Dodics, 472 
treatment, 474 
fractures. 470 
inflammatory tiiseases, *^70 
injuries, 4(50 

metiioils of examination, 402 
new growths. 407 
ofH'nitions. 408 
external. oOl 
papilloma. 400 
n»sc*etion. olO 
sarcoma, 407 
scalils. 400 
scleroma, 485 
steno.sis. chronic, 485 
surgery. 4(50 
syphilis. 4S:i 
treatment. 484 
tumors. 407 
treatment. 408 
wounils. 471 
Tracheal cannula. 501 
stridor in goiter, 2(50 
Tracheoscopy, lower direct, 404 
uppi^r direct, 4(54 
Tracheotomy, 501 

Traction diverticula of esophagus, SI; 
Transillumination in empyema 
antrum of Highmore, 425 
of stomach, fluore.scent media, 832 
Traumatic cephalohydrocele, 34 
insanity, primary. 253 
secondary. 254 
laryngitis, 477 
meningitis, cerebral, 130 
non-septic sinus thrombosis, 127 
pharyngitis. 441 
ulcer of stomach, 844 
of tongue, (574 
treatiiM'nt. (57(5 

Trendelenliurg position, 705, 700 
Trichinosis of tongue. 080 
Trf)pical abscess of liver, .072 
Trousseau’s sound, 781 

.symptrim in gastric tetany, 050 
Tubercles of Montgomery. 5(54 
Tuberculoma of brain. 220 
of tongue, 077 

Tuberculosis cranial bones, 51 
ttf goiter. 388 
of larynx, 482 
of liver, 070 

of lung, surgical treatment, 544 
of nose, 415 
of pharynx. 442 
of spleen, 1078 
of stomach. 055 

simulatf? cancer. 050 
of thyroid glanrl, 38(5 
of tongue, (577 

Tubercuh)UH abscess of abdominal w:: 
728 


Tuberculous disease of scalp, 39 
empyema, treatment, 53(5 
glands of neck, 303 

radical O{)crntion, 304 
trt'atment, 303 
mastitis, 574 
meningitis, cerebral, 143 
tn‘atment, 144 
nodule* of tongue, 677 
osteomyelitis of ribs, 521 
papilloma of tongue, 678 
|HM*itonitis, 748 
<liagnosis, 750 
treatment, 751 
ulct‘r of tongue. (578 
treatment, (570 

Tuffier's method of pneum(»ctomy. 55 4 
of splenopexy, 1002 
Tumors, amyloid, retroperitoneal, 760 
extracer(‘bellar. symptoms. 228 
intracereb(4lar. symptoms, 227 
meningi^al, cen*bral. 148 
of abdominal wall. 728 

malignant, infections secondarv, 
728 

of antrum of Highmore. 428 
of basal ganglia, symtitoms. 22(5 
of biliary ducts. 1005 
of brain. 220. Sec .also Hrain, tiuno/s. 
of breast, benign. 575 
in mah*. (51 1 
mi\(Ml, 577 

of cen4)ellopon?ine recer .‘;. symptoms. 
228 

of cerebellum, .symptoms. 227 
of corpora quadrigianina. svmptoms, 
22(5 

of corpus callosum, symptoms, 22(5 
of costal cartilages. .V2 4 
of (a'anial base, .sympt«uns. 220 
bones. 52 

symptoms. 220 

of crura cer(*bri. symptoms. 227 
of cvsopliagiis as cause of stenosis, 808 
benign, as cau.se of steiKtsis. 808 
malignant, as cause of st<*nosis, SOO 
of frontal lobe of brain, .symptoms, 
22(5 

sinus, 430 

of gall-bladder, 1005 
of gums, (542 
f»f ilio-psoas musch*, 7(55 
of jaws, (545 

cartilaginous. 64(5 
fibrous, (545 

of larynx. 480. See also Larynx, 
tinnors. 
of liver. 08,3 
of lung, 5 45 
b(*nign, 545 
malignant, 545 
treatment, 54(5 
of lymph-glamls of neck. 320 
of mediastinum, 548 
of nn'sial surface of brain, symptoms, 
22(5 
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Tuftiors of naHopharynx, benign, 443 
malignant, 445 
of neek, 317 

of nipple arui areola, 571 
of nose, 417 

of occi[)ital lobe, HymptomH, 226 
of palate, 636 
of pancreas, 1062 
treatment, 10()4 

of parietal lobt? of brain, symptoms, 225 
of imrotid gland, mixed, 324 
of peritoneum, 747. See also Peri- 
toneum ^ tnmorft. 

of pituitary l)ody, symptoms, 228 
of pleura, 536 
of pons, symptoms, 227 
of postcentral convolutions of brain, 
symjitoms, 225 

of precentral gyrus, symptoms, 225 
of retrop(‘riton(?al space, 757 
of ribs, 524 

of salivaiy glands, 324 
of scalp, 35 
malignant, 37 
of SplcHMl, 1 08^1 
of sternum, 524 
of stomach, 951 
of thoracic wall, 522 
of tf'iuporal lobe, symptoms, 226 
of thyroid gland, connect ive-t issue, 388 
epithelial, 389 
of tongue, (W3 
innocent. <>84 
malignant. 684 
of trachea. 197 
treatment, 498 
of umbilicus, 735 
of urachus, malignant, 733 
P()tt\s pulTy, 33, 18 
retroperitoneal, amyloid, 760 
teratoid, 762 

Typhoiil osteomyelitis of ribs, 521 
ulceration of stomacli, 956 


I’u’EU of esophagus. 800 
of frenum of t«)ngue. (i76 
of lip.s, 631 
of scalp, chronic, 25 
of stomach, 848. See also Stomachf 
ulcer. 

of tongue. <>72 
aphthous, <)74 
dyspeptic, 673 
hssured. 677 
herpetic, 674 
mercurial, 676 
simple, 672 
syphilitie, 680 
traumatic, 674 
treatment, 676 
tuberculous, 678 
treatment, 679 

peptic, of jejunum, after gastro-enter- 
♦ ostomy, 901 
treatment, 902 


Umbilicus, atheroma, 736 
cancer, papillomatous, 736 
cysts, 734 
dermoids, 736 
diseases, 734 
enteroteratorna, 734 
epithelial growths, 736 
excision, 709 
hsiula, 734 
granuloma, 735 
gumma, 736 
horns, 736 
inflammation, 735 
lipoma, 736 
myxoma, 736 
papilloma, 735 
sarcoma, 736 
tumors, 735 
Uncinate g>TUS, 1 66 
Urachus^ cysts, central, 733 
extraperitonoal, 733 
treatment, 734 
diseases, 732 
treatment, 733 
fistula, 733 
treatment, 734 
malignant tumors, 733 
structure, 733 

Ureter, upper, incision for operations 
on, 707 

Urinary secretion as symptom of dis- 
eases of brain, 162 

Urine, alterations in constituents, in 
diagnosis of pancreatic disease, 1041 
technic of examination, in diagnosis 
of pancreatic disease, 1042 
Uvula, 441 
hyi>ertrophy, 636 


Vagus pneumonia, 313 
Valvula eonnivens, 990 
! Varix simplex communicans of scalp, 
: 33 

• Vascular goiter, diffuse, 355 

diagnosis and .symjitoms, 369 
nevi of scalp, 27 
Vasomotor nerves of brain, 152 
; Vater’s ampulla. 990. 1035 

• Veins, internal jugular, wounds. 310 

air-embolism from, 312 
j ofbrain, 152 
j of thyniid gland. 337 
j Vena' thyroidea' ima*. 338 
1 Venous nevus of lips, 633 
Ventricular puncture in hvdrocephahis. 
115 

Vertigo as symptom of diseases of 
brain. 161 

Vicarious menstruation. 412 
i Vicious circle, treatment, in gastro- 
i entei-ostomy. 9(K) 

I Virginal hypertrophy of breast, 567 
I Vi.sceral inflammation, infections sec- 
ondary. 728 

Visual cortex of brain, 158 



1132 


INDKX. 


Visual i)rtt.h\vay of brain, tlisoasos, iliag- 
nosis, Hiri 

word cent<*r (»f bmui. 159 
Volvulus of stojnnch’ .S4.‘l 
Vomit, cliarai'ter, in vaiurr of stomach, 
922 

Vomited mutter, ('xamhiation, in 

diagnosis of gastric liist'ases, 8^3 
Vomiting and nausea aft(‘r ulxlominal 
surgery, 722 

as symptom of diseas(*s. t)f brain, HiO 
in cancer of stomach, 919 
in tumoi-s of brain. 223 
regurgitant, after gastro-i*nterostomv, 
899 

von Hacker's method of exploring 
gullet. 7S3 

of introducing catgut bougies, 7S<i 
treatment f»f cicatricial esophageal 
stenosis, 807 

von Mikulic//s method of treating 
cardiospasm, 804 

set of instruments for esophagosc*opv. 
787 


Wandkiiincj rash on tongue, fUM 
splecai. 1073 
treatment. 107o 

AVarreti’s operation for simph* ey.sts of 
bn*ast, oSl 
of scalo, 3.") 

Wharton s duct, 014 

Whitehead's ofieratlon for cancer of 
tongue. 090, 098 

AN'ilson's empyema drainage-tube, 532 
Wirsung’s duct. 9S8, 1035 
Witzel’s metliod of gastrostotny i?i 
cancer of st<imaeh. 939 
of jejunostoiny. niodifieat ion, in 
cancer of .stomach. 9 13 
WoltT's l)oftles, 531 
Wounds, abdominal, closun*. 717 
flrcfssing. 720 
silver foil, 721 
gunshot, 742 
impaling. 7 13 
penetrating. 741 
treat MH'Tit. 713 
p<‘rb)rating. 713 
stab. 741 

of biliary <hicts. 9!M 
of lilood-vessels of neck. 310 
of brain, imbcrility after. 255 
insanity aftf*r. 255 
treatment. 250 
psyclv>ses after, 253 

immediate ilislurbanees, 253 
late disturbances, 253 
treatment. 254 
serpiels. 241 
of breast. 575 
of carotid artery. 310 
of cranial bon<*s, 00 
incised, 01 


Wounds of osopbagus, 792 
of gall-bladder, 994 ' V J . . 
of goiter, 398 

of hypogloasal nerve in injuries of 
neck, 313 

of* internal jugular rdu, 310 
air-tanbolism from; 312 
of iaw, 051 

of larynx and trachea, 471 
of lips. 034 
of liv<‘r. 970 
of nasopiiaryn.x. 458 
of neek, 309 

injuric's of hyj>oglossal nervr*, 313 
r)f phrenic nerve. 313 
of piuatmogitstric nerve, 313 
of spinal nerves, 313 
of fUM’ves. 313 
of iH)s<^ 421) 
of pauer(‘as. 1004 
treatment. lOOti 

of phn*nre ntTve, 313 > 

of pneiimogastrie nervr* in injuries of 
ni-ck. 313 
of scalp. 19 
emit used. P.» 
incised. 20 
punetureil, 20 
treauuent. 22 
of skull. pum*tured, 03 
of sfiinal nerv(*s in wounds of neek. 313 
of spleen. 10S7 
penetrating. 1087 
Ireatnuail. 1090 
of stomach. 843 
<»f thoracic* duct. 314 
tn*alnient . 3>1(> 

<»f thor.’ix, 515. Sr*c also Tlioni.r, 

irnutuis. 

of thyroid gland. Ii98 
of tongue. r>5(» 
gunshot. 05‘) 
treatment, <)57 
of tonsils, 458 
Wright’s nasal snare,. 4 IS 
Writing ecaiter of brain, I5?l 
Wry-iieek. 2S5 

extirpation of sternomastoid, 289 
general considc‘rat ions. 285 
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